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FREFACE

Aialyzing the impact of growth has become a priority for Sunbelt

states,experiencing rapid population and economic:expansion. Trobletas

such as inadequate. water supplies, sewer systems, and schools have '7

beCome commonplace in the South ies the region experiences strains on

its capacity to serve enlauing comtunities.

The impact ot various patterns of growth and decline cAn be aeeet-
fr- mined through the use of imp ct anlysiig, models. These mbdeas can

predict economic, demographic publicSservice and fiscal impacts of

policy decisions contemplated community decision mAkers.

In 'retponse to the growing need tot an exchange of ideas relatin

to growth impact analysis, the Southern Rural'Development Center in,

t cooperation with the Universittof Kentucky sponsored a workshop to

bring together extension and research personnel interested in rural

economic development.* This voludt issthe proledings from the workshop.

the workshop progrem included pFesentations from tmension and

research representatives who use impEkt analysis models yithin their .

awn states. Other states can modify thete approaches and use them to

aid their local officials in coping.wich the mixed biessings of growth.

The final objective of this effortds a batter quality, of,life for the

people who live in snall communities and rural afeas of the Sollth..

S.
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COMMUNITY GROWTH MANAGEMENT:
The Land-Grant University Perspective

C. Oran'Little, .

Univeraity 9f Kentucky

.
. .

,.0n behalf of the College of Agriculture may I elcome you to
Kentucky and to the pniversity of Kentucky. We are pleased that the
Southern Rural bevelopment Center hai organized this workshop Aealing
witA community impact analysit;' we are pleased that ttis land7grant

.

*university cpuld serve aslost for the workshop; and we are pleased that

lea

. ch of you are here witha - sincere interest in doing a better job of
rving a most vital' part of our society. ,

i

'just as agricultural, means diff6rett things to different people,-
rural development has varying idterpretations to each Of us depending on
personal' background,.experiences and responsibilities, To some, agri-

,
culture is soil and water and crops.and lives6ck, to others it is an
occupation and profession, and to others it it'away of life. 'Ac.tually,

agriculture is all of these and more with people as the central compon-
ent, peopge associated with common elements qf food and fiber.- In this
consideration, perhaps .rural development might well be.perceived as.the
in relations of the manyparts of agricuaure%

My ear],y, background Wad experiences associated with thissubject
relate Ee a small farming-coMmunity. It was no 'secret, in fact, there
wa.s considerable pride thar:the economy of the area.was almost totally
tied to agricultur6. ,:rhere was also pride among the people that a malor
corporation had chosen that coMMunity in ,which to construct a 'tanned
condensed.mi,lk plant. This plant provided jobs AO it provided at
expanded market_for a.large.number of faimers. I personally" experienced

sjichconununity growth actiVities as cohsolidatioll of the school system,
stabl,ishment of a central water.supply with Public,Hea th approval,
onstfuction nei"4 "farm to market" roads; and I partj,.. pated in many

youth activiXies:organized and sponsored by community aders and .

merchants. But association wth rural development, land-grant univer-
sities, or repearch and extension were nbt-really,a part'of my percepton:
To be this was simplt.a...3):Lable..c.cmaimity with a living....aad-wirking_

environment..that was satisfying for'people.

More *recentlY in an administrative,tole my association wiih this
subject has dome with different perspectives. .We study runal-u'rban
population shifts and'develop programs to improve "quality of life" in
rural areas% We hear.accusations,that mechanization is at least neat
the top of the.list of all.evils #nd observe efforts.to declare a
mortorium on all agricultural Mechanization research But identiTy
increasng presures to improve efficiency Of prodUction and sppply-
deTand stability ". s4e speculte on basic structural changes in the rural
sector orabciety. We advance the application of science.and.technology
to analyze ind project impacts on change and recognize increasing
utgency for answers relating to resburce conservation, land conversions

I
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and transportation. .We find ourselves.having to deal with strong.public
opinion which e'rroneously implies that agriculture is a declining
industry when it i. increasingly.Pvident that the econoMic and social
stability of mankind will depend heavily om advancements ih providing
food and fiber.

. t

,

To meet thiS 'challenge we must have capable people, Acited, happy
. and working hard in growing and Well managed communities. Our land-

grant udiversities throughdthe regearch and extenSion programs-are
uniquely.qualified to sekve this:need. 'We are capableof providing the'

.glue to bring together all of, the pieces. We must be involved.for these
communities to gain info4mation and"perspeceive, to be articulate about
'needs 4nd opportunities and 'to resolve issues. We Must have a selfish

interest to be intelligent in the'organization and dperation of our
rural communities': Rural development and community management as I
perceive it,must be a high priority on our research and extension agendL

MOt of yjou are.already deeply involved in various programs relating
to'growth mahagement. During the cOurse of thislworkshop you-wial
undptibtedly expand on these and certainly identify,new possibilities.
May I simply list a lew\of the program elemedts of concern:

1..- Overall.pattetns.of economic and sOcial activities,
2. Facilities and services

,

3. Transportation
A

4. Advancing technologies
5. Resource conservation and utililatiOn
6. Land use considerations

. ,

Time will aot permit my further discussion of these erements now;
however,.they are areas that always seem to surface,as.we look ahead. \

. I would point out that each is distinctly different bUt all are inter-
related as

t
toimpacton community growph management. .

Let me ali; offer.afew words of personal observation-mad challenge
to each of You. I place rural community growth taanagement high.on the A,

priority list for research and extension and recognize'an excitement in.
4evelopments relatkve to impact analysig. I am confident that the fand-

Grant pniversity System shares in' this assessment. As you evaluate the

importance of your work,look at the possibilities and potentials. ,They
can be tremendous, and I urge you to move ahead. Recognizing inherent
'problems With spreading efforts too thin, I encourage you to work ,
together in identifying a primary focus; do sq complete job of generating

a knowledge base, interareifftg the informai..idn and disseminating to

users. Success.spaWns visibility and further support!". In the true
Land-Grant tradition we mgst.provide sound information based on fact in
a mode of education and challenge lotal leaders to make apppopriate

decisions. Finally, we must maintain a tough-thinded optimism and con-.
fidence in What we are doing and-not change -direction with'the winds of

popUlarism.

f Am pleised that you have elected to be a part of this'
workshoi and thank the Southern Rural.Development Genter as .sponiox.

0
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'.Rural Development is not a dying issue. It is'a greater challenge today

'than ever) before and let' s. give it the kind of effort befitting its

importance. I. am codfnent. that You 'will gaiii neisi insights and lay the

'.ground,work for moi'e Productive programs as these days progress. Thank

you.'

. 4
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,COMMUNITY GROWTH STRATEGIES FOR THE '80S

William W. Linder

Gerry H. Williams
. Southern Rural Development Center

The decade'of the 1980s will be a tite characterized by: limited

resources. Communities will be forced to lkinnovative and, at the same
time, careful in their decision making regarding econalic development
since their resources.must be allocated to several areas of need. Local

ities will no longer be able to afford a'simplistic approach toward
economic developtent - every effort must be made to ascertain the
optimal typeS of develOpment kor an areat. More specifically, communities
will heed to utilize some tyPe.of igioact analysi* modelsto determine
whether or not a new business or the expansion af an existing,firp or
other type of economic developmenf event will deliver a positive'retArn
.on.the public/investment. Limited resources will tend to ?educe ihe

use of crite4a that are not readily quantifiable - i.e.y community
. .

values.

liemographic changes in our soCiety will modifylanblic service
demands and the ability of recipients to pay for Services during the
1980s. These_changes will affect the 4irection of economic development

in communities. Cecfain demographic triinds are already in process, and
communities must identify these trends and be prepared tp cope with the

resulting changes. Some significant trends already in prdcess ar4 (1)

smaller, often fragmented househoids are.becoming more prevalent .7 non-

. family and one-parent households are increasing in numbers; (2) two-
arner families are increasing sharply - it's projected by 1990.that
nearly 60 percent of .couples will have two adult wage earners; (3)
America's age of profile is lumpy.- there ate uneven concentrations of .
population at certain ages; (4) population shifts betyden regions
occurring nationwide; and (5) migration from Van areas to smaller.com-
munities is occurring na0.onwide. Without question, forces are gathering .

on the hotizon which will force America's.communities to become involved

_in serious_efforts to M.locate_their resources in ways that would betle
most suitable in Managing their irOwth or decline.

Having outlined the likely environment of the '80s in:gene al terms,

';. we will move on to the discussion of possible strategies for co ing with

growth and/or decline for the decade. '

.
.

.

One of the.most impiortAnt strategies that might:be utilized bY

.
communities in coping with growth (or decline) is tle use of economic "

'T ''s

o

impact analysis models. 'these analytical tools offer communities a .

means of evaluating quantifiable variables tlaat could affect a cotmunity's

decision regarding an economic development event. For exkmple, a

prbperly designed impact todel can estimate the impact of a new plant

on area employment, housing, govern:tent revenues and expenditures, and'
. li N,

-.
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other factors relevant to the decision-making proceSs.necessary for .
.

community planning; or it can identity the costs and benefits.Associated
with the expansiono.f an existing business. ImpaCt Analysis mOdels can .

also be used to determine the impacts of government'pp6giams or the
impact of the loss of government programs such as social security
pensions. Impact.analysis models Are not panapea . They are limited
in that they cah Only measure quanfifiable data and provide estimates or
projections of future social,and economic conditions in a commdnity.
It is.important that locayecision makers recognize the limitations Of

. e.this type of analysis. ,

Some other strategies may be beneficial to local governments at a
time of increased (or decreased) demand for s'ervices: Communitie:s maY
codtract with othyr goveramental ullits or with private buginesses to
deliver services that were,formerly the respodiibility of the public
seCtor. Some of the advantages of contracting for public services are;
(1) private firms can sometimes be more efficient and operate at less
cost than public agencies; (2) private firms offer a means- pf etc-ape

from over-bureaucratization and pUblic labor-management problems;'(3)
private firms'have greater flexibility in the,.use'of job incentives;
,(4) 9ontracted services can be easily reduced or eliminated should the
lneed.for a service be phased out; and (5) private firms sometimes aave
a better understanding of economies of scale anchspecialization. In,a

time of,fiscal austerity, such as.we have today, many cifles.are con-
tracting With private firms to Provide for garbage collection aqd
dispos#1, street maintenance and constructiOK; public transit, and
otherllierviCes. Contracting servicei works 8etter in some areas than
others; consequently, contracting for s'ervices is not,an option in every
case.,,Along the same vein, local governments may lease facilities or ,

equipment from private businesses or individuals. Withtinterest'ratet
as high as they currently are, leasing*can be an'economical'alternative
Oo an expensive long-term capital investment for a Community.

Utilizaon of user charges is another strategy that is growing.in
popdlarity. The use of fee-for-service charges often improves access to
capital markets because of the guaranteed flow of revenues. A GAO
alaplysis of the need for additional FederaT aid for urban watersyStems
conchided that management wasbetter where user charges were utilized.
1.n the Southwestern United States, the sale of municipal water. often:
constituteSA principle source of revenue for smaller communities. The
primarrdisadvantue of user charges (fees) is, that they do impact mote
leavily on low-4'come citizens such 'ag elderly people on fixed incomes;
however, special adjustmente.may be made for lower-income households.
The financial management strategies.mentioned above offer .alternatives
to more traditional approaches toward accommodating economic development.

Land-use/public policy Stranegies offer another means of shaping
development within a community. There are several str4egies within
this broad category: Perhaps the most controversial ot these,groups is
public regulation, Included in public regulations are zoning ordinances,
subdivision covenants, health, housing, plumbing and electrical'codes,
nuisance laws, and pollution control regulations.

tt.
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lhe most prominent-tool for,land-'use control is.,zohing.- Zoning_
si5e ies areas-within a .community which a, prescried land use4(dr:uses)
is allowed. The mosi,glaring-veakhess'of zoning as a Strategy to control
development is that:local agencies charged.'with enfOrcins zoningordi.:
.nances are subject-to pressure frod special interest groups such As
bUilderi And realtars. Sometimes,*those persons charged with formulating
ordinances,, through lack of foresight, draw up ordinances that'actually
inhibit desired development because' of their inflexibility.

J ".1
. . ..

,-

There Are seVeral types of,zoning that:appear to ile.effective as
regulatory techniques': i(1) planned unit development views the develop-
ment as a unit rather tifan,as a group of parts,- ie encourages' mixed'
Fan& use by-grouping ikildillp,on a specified minimum area; (2) con-
servation districts protecfpwironmentally hazardous areas such as
flood plains, steep slopes And wetlands; and (3) Wicultural districts
protect agrie ltural lands from undesirable-development.

Taxes seMet mes serve as economic,develtipment controls: Most
states now haVe axes that:were originally passed with, the intent of
controlling land-use patterns. Though they have a variety of names .-

t greenbelt) use-value, open spaze.and'differential taxatiOn - all oi these'
types ofproperty takei,embrace the idea that land on the urban fringe
can be'protecté0 fronk`more&intensive develogMent by giving the land-
owners a tax break. 'The tax break is in the form of a subsidy in which
the'tax on'iand is based on current use,rather than market value. Since

.,most of these laws.are relativelTnewi TAearch'findings on use-Value
tax laws are inconclusive, but preliminary findings,SUggest that they

.

are "inadequateito preserve opekspace. Income-tmee prohably have a
'greater impact on land use than property taxes. The impact comes from
ehe.method used to tax capital gains as well as frdm,the deductions

r. ,

allowed for interest and property taxes fOr individual incoMe taxes.
. ,

,
.

Another meanS of influencing econoMic development is by the location,'
type,;,and timing of public investments' for capital improvements.' The'

construction Of roads; yater, sewer, and power lines has a direct effect
on,land uses and values since economic develdpment 'Usually flows more
.readily into areas where basic.public faciItties are. already available.
Comprehensive planning for oiTerall growth andi4velopment must include
public, investmen in'capital stock as a strategy in guiding the direction .t,,

of econdmic'devel pment.'

In this attempt to identify strategies to control,economic develop-
ment, the discussion has touched on several broaehreas, some More deeply
than others. There may well be other strategies that mighpbe Useful
in the efforts of communities to manage growth or decline in the 1980s.

Scenarios

Before we actually Start our scenarios, we need to fist some con-
ditionsmthat will exist in each of them.

4-,
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1. In each case, the copmunities will be limited in their
resources, espeOtally monetary resources.

2. Management of growth or decline will take plgce against the
backdrop of.an economy undergoing home basic changes.

3.. Management of groWthor decline will take place against the
backdrop.of significant demographic changes, Les., smaller,
more fragmented families (households) and a.population with

:a heavy conaentration sf people in early middle age (35-45),

4. Demand for-housing will be on the upturn when, construction
of single and multi-family-housingeks one the downturn due

. to high inteiest rates.

5. Communities wilibe forced to seek help from the private
sectc$ for joint private/public projects.

Scenario 1

The community is a small.city in Florida with a high percentage of
elderly retirees in its population. Certain problems and/or needs are
readily brought to mind by this description.

First of all, most of those retired people will be on fixed incomes
which would limit their ability to pay property, and income taxes, etc.
This means that the community is limited in how iiiuch it could raise
through various kinds of local taxes in order to generate additional
revenues.

Secondly, though as a'group elderly people can least afford to
pay for public services through 'taxes, they are one of the Post service-

intensive groups (along with school-age children) in a society. They
need public transportation, good medical facilities; i.e., public
hospitals and clinics; recreational facilyies; i.e., parks, activity
,programs, etc.; and reasonably priced housing such.as public low-cost
housing programs. c

In the past, the Federal government has absorbed much of the cost
of providing public services for the elderly through a variety of pro.,
gNms, but now many of'these programs are falling vict.im to budget cuts.

The following quiestons need answers:

1. How can the community help its elderly to cope with reduced
income and/or-other types of assistance?

4 e
2. How can the community help itself to determine the service needs

of its population and then find ways to help meet those needs?

3. Are there ways for the priate,and public sectars to cooperate
to help maintain the publid services needed by the community?
If so, what are they?

ft,
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Scenario 2

.
.
The scene is a small town in the Mississippi Dtlta with a predomi-

nantly black population which is largely dependent on agriculture for

its ivelihood. The following problems or needs are readily apparent.

hekagricultural sector is in a near-depression economic state.
Bad weather, high interest Fates, grain embargoes, etc. have combined
'to make the last few years eifficult ones for farmers. In fact, many

small to middle-sized farm operations are being liquidated because the
farmers have exhausted their resources and can't hold on any longer.

, Businesses tied to faiming such as farm machinery dealerships and feed
and fertilizer businesses aie suffeiing too. With farmers going out of

business or reducing their operations,,they will be laying off he

laborers from their farming operations.

Federal budget cuts have reduced the amount af assistance available
14.to both the farmer, His workers and,related businesses. People who have

little or no income cannot pay property taxes and income taxes. Yet,

there is still a need for public services such as police and fire pro-

tection, schools and rgads.

The following questions need answers:

1. What are Obme possible strategies for coping with the.decline

af this small Delta town?

2. How can the community i'dentify.and capitalize on its strengths

in order to turn its economy around?

3. How can public set:vices be maintained in the meantimef

4. What are the serxices that are most necessary for maintaining

normalcy in the community?

Scenario 3

The scene is a suburban community on the edge of a large city in

the Southwest. ,The economy of the city is based largely on d fense-

related and natural resource industries. The recession has h d a minimal

effect on the eco omy of the city and the outlying districts. The

iii

following,prdblem and/or needs are associated with the communi

The pressure for economic development is growing. The majority of

the popuration favors economic development - the more, the better and

right now. Community planners are aware of the fact that the community

has good schools, above average roads and streets, good water and sewage

systems - in other words, all the advantages. 0
.

.
,

This community is at a crossroads. Its community decision-makers

can elect to allow economic development to occur in a haphazard,

unplanned fashion, or they can spa the brakes on and ask themselves and

other interested groups some of these questions. f
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1. What'do'we want our 'community to be like in twenty years?

2. How can we contTol growth in order to improve the chances of
achieving our community's goals?

4
3. More specifically, how can-we determine what types of develop-

ment.are best suited for our community both economically and
socially?

4, :Will t4.gse types of development.sufficiently increase the tax
base to allow a positive return on the public investment for
services?

. Scenario .4

The scene is a Southern city Of approximately a halt million popu-
lation with a mixed economic base - some light indusbry, a university
and medical center, various commercial enterprises (non-basic), and a
state capital. The city is ehcountering a wave of problems associated
with urban economic development - demands 4or better policy and fire
protection, better streets; and highways, store public recreational
facilities, and expansion of water; sewer and powerlines into outlying
districts.".The problems orurban sprawl are here. Another familiar,
story is that the Population is Moving further out beyond the urban,
fringe to 'the "quiet rural life," and as this shift occurs, the tax
base of the inner city continues to shrink. 'The tax base ip shrinking,
but the demands for services by the population remaining within the
inner city are growing. City planners are "on the horns of a Edema."
They must decide on an overall 'plan for the future developmentsof the
city. The following question's need to be answered.

1. In what direction is our city moving economically?

2; Are we satisfied with that direction?

3. What types of economic development would be most advantageous
.to our city now and in twenty years?

4. What strategies-can we use to guiae growth and/or decline,
that will most likely result in the desired community
objectives?

5. How can we determine what services are most desired and needed
by the population today? Will they be needed in twenty years?

. What are the Tost fiscally sound ways of financing those
services giveh the 'economic condition of the community
todayn

4
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'Scenario 5 J-

The scene is a small city locatq on the Gulf Coast which is
dependent on both tourism and commercial fishing as its principal basic

industries. Thouill the income frosa the commercial fishing industry is
holding up fairly well, the tdurism inftstry has notiCed a significant
downturn due to the recession. Though an economic recovery is projeCted
later'in the year, it promises to be a weak recovery with little relief
in s'ight fot the. ailing-tourist industry.

Cioty -Planners know that they muat find answers to some hard
questions.

1. Is our city Moving into a projected. decline?

2. If so, are thee other types,of economic development that
would fit in well in our community environment, and what can
the community do to encourage apprbpriate development?

3. At the same time, what public services can be reduced in
response to limited resources?

4. What goals or objectives do our people want go pursue as a
community?

1.
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/conomic-demographic projectiOn models are receiving increasing
attention as a means of analyzing the economic, demographic, public
servide and fiscal impacts of resource and industrial developments
(Murdock and LAstritz; 1980) and as means for producing.basic economic
and demographic forecasts for rufal\and urban areai ZAmerican Statis-
tical Association, 1977). ,There is little doubt that the ease' of 'use,
flexibility, quick turnaround and the large number of outputs provided
by such models will make them of continuing impbrtance to planners,
extension personnel, researchers and others who must plan for the long-

term needs of communities and counties. At the same time, the large 6
number.of such models, their increasing coMplexity and the increasing
-body of xelatively fugitive literatu're on such modeli (Leistritz-ana
Murdock, 1981) makes it aifficUlt for even the mast experienced modeler -

to.keep abreast of the changes in modeling methodologies, to evaluate
the major areas of similarity in sdaCgodels, or to identify the key
factors that should be'cOnsidered in adaPting or developing such models.

The purpose of this paper is to provide a partial bverview of'
'economic-demographic impact modeling procedues, to, describe their
major characteristics, and tp suggest factors' that should be examined
by any user who is considering adapting or:developing such a model.
Specifically, we present a brief history of sqch models as a. means of
describing the tontext of development of such models, examine criteria,
for evaluating such models, provide an evaluation of several of the
most widely used models, and discuss key factors that should be con-

. sidered in the adaptation and development of such models. The papee
thus attempts to provide an introduction to the features and charac-
teristics Of economic-demographic models, to overview the state-of-the-
aKt of impact modeling, and to provide some practical guidance for,
those.who may be considering adapting or developing euch models.

HistoricalAackground of Computerized'Models'

The basic techniques for economic add demographic impadt gssess-
ment have bgen developed and refined over a considerable period, while

.r)
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public service and fisdfal impact analyses have a shorter but still
e

substaitial history. During the decade of the 1960s, however, there
was growing recognition of the interdependence of various factors and,
hence, an incyeasing interest,in finding ways-of taking such inter-
dependencies into alunt. During the same periody.the capability for

developing more co!apl x models which woultintegrate multiple dimen-
,sions was greatly enhanced by the increasing power and availability of
electronic computers. Early :work emphasized both developing more

_complete, detailed models for single dimensions (e.g., economic, demo-
graphic) and.attempting to integrate various dimensions (e.g., economic
activity and population, population and land uge). By the end of the

decade, some attention had been given both to the integration of,
economic and demographic factors and to the application of integrated
economic-demographic models in rural areas.

One regional economic-derhographic model' which was developed
during the late 1960s had a substantial influence on subsequent socio-
economic modeling efforts. The Susquehanna,River Basin Model differed
from most earlier models in that it provided for a specific linkage of
the ftonomic and derdographic sectors and that it included non-
metropolitan areas, whereas previous-models had generally focused only
on a single large city (Hamilton, et al., 1969). Me model made
extensive use of feedback loops to link iti various components, a
structure which was inspired at least in part by the-earlier work_of
Forrester (1961).

The research group at Battelle.Columbus Laboratoties who developed
the SusclOthanna Model subsequently constructed similar models for the
City of San Diego (San Diego Comprehensive Planning Organization, 1972)
and for_the State of-Arizona (Battelle Columbus Laboratories, 1973).
The Susquehanna Model Aso influenced the structure of a regional fore-
casting model developed by the Tennessee Valley Authority (Bohm and

1972). These models; in turn, influenced subsequent model
development efforts (see Fi 1). Notable among these were the

series of economic-demograp c models developed by the states of
Arizona and Utah (Bigler, Reve and Weaver, 1974 Anderson, et al.,
1974) and the MULTP-REGION odeYdeveloped at Oak Ridge National
Laboratory (Olsen, et al., 1977)%

These models all provided for linkages of the economic and demo-,
graphic sectors.throughia sUbModel which simulated the operation of
the labor market and govided for in- or out-migration from,sthe study
area in response to changes in labor market conditions (i.e., if the

demand for labor increased more rapidly than the "natural increase"
in labor supply, in-migration would odcur). fihe models differ some-

what in the degree of Secitoral disaggregation`within the economic

module, however. For example, while the Susquehanna Model utirized
only three employment categories, the ATOM-3 Model included 88 employ-

ment sectors. The models also differ in the degree of spatial detail
of their outputs with some providing employment and population proli

,jections at the county level (e.g., ATOM, UPED, CPE) and others
providing projections onry at the multicounty regional level (e.g.,

0
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Susquehanna, MULTIREGION). Finally, these.models differ signifi-
cantly in the time increments associated with their projections. While

' a few models orovidd projections annually (e.g., ATOM-3), seyeral

produce estimates only a.t five-year intervals (e.g., UPED, MULTIREGION).

Socioeconomic prdjection models developed during the late 1960s
and early 1970s were employed pfimarily as tools for state and regional

economic planning. As interest in evaluating communcty-specifid
itTacts of major projects grew, however, these models were found to
hive substantial limitations as impact assessment tools.. The two
principal limitations were a.failure to include a number of signifi-
cant impact dimedsions, particularly public service requirements and
fiscal impacts, and insufficient spatial and temporal disaggregition

of outputs. Thus, ii the mid-1970s attention turned to developing
models which incorporated additional impact,dimensions and provided
,outputs at county and.subcounty levels. A number of models were >,

developed to meet thep needs, 4.ncludini the RED-1 and RED-2 models
(Hertsgaard, et al., 1978); the TAMS Modet (Murdock, et al., 1979);
the BREAM Model (Mountain West Research, 1978); the.BOOM Model (Ford,
1976); the SEAM Model (Stenehjem, 1978); the WEST Model (Denver
Research Institute, 1979; and the SIMPACT Model (Huston, 1979).

(Figure I Here)

These "second-generation" models differ from the earlier economic-
demographic,projection models primarily in tile number of impact cate-

gories included and in the degree Of spatial and temporal.disaggre-'
gatioa of 'their outputs. Ws, several of these models address public
ser ice requirementi and public sector cost and revenue effects as

wel1t as economic and demographic impacts (e.g., RED, WEST, SIMPACT);
sonce provide projections of individual cities, school districts, or
othrer subcounty areas as well as for counties and regions (e.g.,
BREAM, RED, WEST); and most provide yearly projeCtiont of key impact
indicators.

- ` I
Criteria For Model Evaluation .

Althougb.the needs, and Mills the criteriaA for evaluating models

are likely to-vary for particular circumstances'and decision makers,

several general considerations must enter into.the process of model
selection in virtually all circumstances. These viteria should

include consideration of:

.(1) information requirements

(2) methodological forms and validation .

(3) use characteristics

Each of these factors is discussed briefly below.

PO
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Information Requirements
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Clearly, the starting point in seletting a modeling system is the
information needs af the user--what information is needed, for where,

and for what periods of time. Environmental impact assessments nd
community planning are tequiring an increasingly larger volume of'

socio-economic data. These data usually include, at a minimud, infor-
mation on the ecOnomic, demographic, public service and social changes
likely to occur under both baseline and impact conditions, and for
both construction and operational phases during impact periods (Council
on EnvIonmental Qua4ity,,1978). .

V.._'
.

.

The economic data usually includeinformation on changes in income,
employment and business activity, and changes by type of industry.
Information on demographic changes usually includes data on population
increases and, increasingly; information for partitulat age, ethnic.
and othet groups, and for small geographic units such as municipalities
as well A total impact areas. Public service data tend to concentrate

on the number of new service facilities and personnel req*.red to serve

new in-migrating populations, on theocosts of such increased services,
and on the public revenues likely to be generated by new populations.
Social changes are usually meas'VPdur by aata On a population'elmr-

ceptions of developments"; goals or its community, community satis-

, faction and expected changes in.social stiuctures. Bedause the costs .

of acquisition of single data sets (social, economic, etc.) are likely'
' to equire investmenta that may exceed 4ose for an entire modeling

4

effort, the inclusiveness or.1 af inalusiveness of a model may be

tit-
particularly tignificant. lloos models-that provide larger-proportions

of the necessary data items are thus clearly of greater utility."'

Equally important is the, need to ascertain both..the lei..Veis of

geographic output provided by the.model and its ability to provide
outputs for alte'rnative time periods. Many of the available models

provide dutput only at the tocal impact area level or for counties,
buttnot for indiVidual cities'or other government districts. As a

result, such Models, though useful for those.involved in regional
planning and decision making, are likely to be of little lite to the

.

decision maker charged-with allocating resources-or asAessing impacts'
P for school districts or other ratal units of gfrovernmenT.

. At the same time, it is essential to ensure that results are
providetd for the necessary time-periods. That is, impact periods,..
particularly construction.periods, oftenishow rapid changes from year

to year, and these changes often require careful planning and re ource
allocation. However, if such models provide results for only fi e-

year periods rather than for yearly periods, year-to-year change

will not be,detected.

Finally, it is eSsential that the model provide separaite outputs
for baseline, construction impact and operational impact periods.

Since impact assessment involves comparing impact-induced changes to
a projection of baseline changes over time, data for both baseline anfl

2u)
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impact conditions are essential. Also, since construction and oper-
ational phases are separate in impact assessments, and have distinct
types of impacts, the productiop of separate resultt for eacliimpact
phase is essential. In sum,, then, the'temporal as well as geographical

specificity of model outpucis should be analyzed.

4
Menodological Con siderations

Although the methodologies employed in variousmodels. involve
numerous technical distinctions that ailnot'appropriate to our dis-
.cussion here, several aspects.of mod41 methodology -§hould enter into
evaluatidhs of alternative models,:

First, some methodologies.are simply likely to be more kequate
than others'. Although,. under any set of circumstances, several alter-
ftative methodokOgies. may.be.of equal utility, general assumptions.cin

1. be made about such methodologies. Thus, even a brief examination'of
information on demographic projection techniques will suggest that
techniques using age cohorts are generally superior to thine with less
detail (Shryock and Siegel, 1973). A short consultatfon with appro-
'priate experts\will generally provide similar information in regard,to

other model diri&sions.

Second, it is essential to-evaluate the extent of submodule inte-
gration in such models. Most of the existing models involve a 'major
premise that economic and demogfaphic aspects of developments require
.careful inrtegrationt Many; however, make no attempt at effective
integration of key component's, but rather simply apply separate

methodologies (i.e.,4for economic and demographic projections) to a

common set of project characteristics.

Finally, the assumptioRs underlYing the methodologies employed in
such models must be evaluated carefully.in terms of such dynamid
modeling capabilities as:

.

(1) the ability to incorporate changes ih the structure of
model relationships ovex time'

(2) the inclusion of the key structural dimensions of the -

.
iphenomena of interest

(3) the incorporation of feedback loops for updating baseline
figures

4 In general, models that allow the use ot,multiple rates for
various factors chiring different phases of the-projection period (such
as changes in labor force participation rates or fertility rates),

that utilize factors that most closely differentiate between key
dimensions (such as industries or age cohorts), and that incorporate P

procedures that feedback changes, such as alterations.of population
age structures or changes in the economic structures, (re superior to

those lacking such featUres.

)
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It is, of coUrse, evident that an overriding factor in mociel
% selection kust be an evaluation of acmodel's accuracy in predicting

impact and basel'ne conditions. AlthOugh most of the existing models
*have been developed reCently and relatively little evidence has
accumulated for evaluating their validity, evidence convincing the
validity of source module has been acumulated dr can be derived by
using available data sources. La addition, liven samples Of the out-

/ puts of model projections for various ares, several types of evalu-
ations can be.made quite easily. For example;estimates of economic
factors such as income at the county. level and population levels for
counties and incorporated areas.ar,p published periodically by the
Bureau

/
oetconomic Analysis and the Bdreau of the tensus:in the Depart-

ment.of Commerce. These estimates can be compared to those for the
various mode).s,,and some idea of their accuraty can thus be gained.
ThiS approach,, which inVolves.a comparison of data ffbm past.periods
to those projected by a model for such perods, is often termed histo
ical simulation (Pindyck and Rubinfield, 1976); In addition, it is
possible to dse dynamic simulation,techniques and sensitivity analysis
(Pindyck and,Rubinfield, 1976) to analyze such mOdels. .-This involves
a comparison of the trends shown in the model output for the projected
future periods to those noted.in impacted areas in the past. Such

comparisons provide a valuable and clearly essential: step in model
analysis and'model selection.

Use Cha'racteristics

Additionar dimensiods that must be considered relate tO the use
characteristics of such models. Two of,l)these dimensions are the-avail-

ability and coSt of obtaining the input data required for a model's
implementation. Many models use input-output economic models that
require the use: of state or resional inAt-output interdependence
coefficients! These coefficients are avaiable in most areas, but, if
an appropriate set of coefficients does not exist, then the imple-
mentation of such models is likely tohe quite.expensive and to reqdire
extensive data Collection. Similar consideration mUst be given to

other data dimensions.

It is essential to, note that models that reduce data collection
costs by utilizing national data bases may accentuate problems in pro-
jecting local level conditions that depart markedly from national
patterns. The tradeoff bo:tween he need for locally oriedVed data
i.nputs and the costs of collecting local data must be evaluated
carefully.

The flexibility of use of the'model should also be considered.
Impact assessments and impact events involve numerous factors that ace

difficult to evaluate and predist. Thus, it becomes essential to

examine the range of potential impacts under widely varying assumptions
for such factors. Models that provide easy alterations of such factors

and rapid outputs for alternative development scenarios are desitable.
In evaluating models; the options provided for altering key assumptions

4s1
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such as the number Of projects, the size of the project, the location

of the project, inflation rates,,birth rates, per capita service usage

, rates, and other factors should le cfpsely examined.
4

An additional,criterion to be considered'is the.availability and

adaptability of the computerized form of such models. S6me',models can

be accessed only through the agency that implemented the model, while,

in other cases, cooperative agreements can be established which ptoVide

the model code to a user agency. In general, efficient use Of ,the

model is facilitated by the ability to acquire the model code.
4 r

*" In additions, however, it is essential:to ensure thai appropriate

computer facilities and computer compilers are available'if the computer

cOde'is to be-obtained. The incompatibilipy of drifirent types of
il

hardwarecand the`lack of appropriate language compilers can make -, ...'

g.daptability very costly.
,

, .3
.

.4.

'Model aomparisons .

. .
. .

, .

.

In this section, we,attempt to compare a wide set of models pre- ,

sently employed'in sociP-economic apact assessment pipjectsdn varions

parts of die United StateffTin terms of the criteria noted above. The,

models evaluated include: .'
1

S.

a

a.

(1) ATOM)3 (Beckhelm, et 'al., 1975)

(2) BOOM 1 (Ford, 1076)

.(3) BREAM (Mountain West ReSearcg, 1978)

-(4) CLIPS,(Monts4and Bateiss, ).979)

(5) CPEIO (Monarchi and Taylor, 1977)

(6) MARC (Cluett, et af., 1977)

(7) MULTIREPION (Olsen, et al.; 1977)

(8) NAVAHO .(Reeve, et'al., 1976)

(9) NEW MEXICO (Brown and Zink, 1977)

(10) RED (Hertsgaard, et al., 1978; Leistritz: et al., 1978)

(11) SEAM (Stenehjem, 1978)
(12) SIMPACT (Huston)

*.(13) WEST (Denver Reiearch Institute, 1975)

Althpugh numerous other modelsare availablQtlli set includes a

.majority of those which -attempt to.project the impacts of large-scale

resouce deVelopments, have published idesc0.ptions, and have been

widely used by national, regional, and local, decision makers (Denver

Research: Institute, 1979; Markusen, 1978).

The compa,rison of these models is presented in three tables.

Table 1 addresses Criterion 1 and describes the information.fharacter-

istics of the models. N4n this table, the dimensions examined by the

,model, the Project phasek the geographicak units, and thetlXime periods

,for which projections.are made are shown. Dimensions considered as

possible components of such models are: the economic, demographic,

interface, distributional, pUblic service, fiscal, andlisocial 'components.
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1a'ble 2 compares the meihodological character.istics of the models.

These characteristics include the form of methodology used'in each of
several possible major components of.such :ttpdels, the _farm of mOdel

integration, the dynamic capabilitieS of each model component, and the
!'extent of validation of each model. In this teble, characteristics

for the economic, demographic, interface, distributional, service
and fiscal components,of each model sge described.

Table.3 addresses Criteria 3 and provides information on the use
characteristise of such models. Imparticular, it compares the data -

inputs and the computerization requirements of such models and the
extent to which sdch models allow tiger input through parameter alter-
&eion and file use of interactive programming.

(Tables 1-3 Here)

.In comparin4 the models, we Lye been limited ato the information
proyided in the reports avaibable f.or each model. In cases where.such
'r4ports do not discuss a particular item,the designation, INP-infor-

, mation not provided, is used.' Given theselimitations it is essential
to stress the need for users to conduct careful analyses of models
that appear appropriate for their particular infchmation needs.

Although it is impiossible to discuss the data in Tables 1-3 in,
. detail, givenspace limitaeion4, even a brief discription of the items

, in Tables 1-3./ndicates how divrse the models are in overall capa-
bilities and characteri'stics: As- is evident from Table 1,.only four
models (BOOM 1, RED: SEAM, and SIMPACT) contain--as many as fi e
dimensions. None addresses social factors, and few contain th
potential'for such an expansion. All cover the three vital prcIect
phases, but areal coverage-varies widely. Only five.models ana yze
both cbutity and city %mpacts. Most do provide yearly outputs, but
many are limited in th total number of units that can be included in
the model.

In terms of methodolpgical characteristics (Table 2), the differ-
ences are less pronounced/. Only four systems utilize an input-output
model, and all but two use a cohort-component demographic projection
technique. Almost'all use an interface procedpre that involves the:
matching of available and required employment to determine migratkion
levels. Nearly all are dynamically programmed. None has receivIt
adequate validatiod, but some have been subjected to pensitivity and
historical simulation analyses.

The use characteristics (Table 3) show great diversity from one
model to another. The RED model requires the greatest amount of
primary data, while the SEAM model requires virtually no local data
'(.except for the interface protedure where local data is necessary for
non-western areas). All other models tend to be intermediate between
these two in data requirements. Only four of the models are inter-
active, allowing users to alter various parameters; and, of these, the

;>RED model appears to allow the alteration ot more parameters than other
models. Nearly all of the models are programmed in languages likely

A
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to be available at major computer installations. Die use of inter-

active languages (GASP IV, StMSCRIPT/and APL) is likely to decrease the
core storage necessary for the use of such models, and thus, models

using these languages are likely to be more adaptable to,smaller
computer systems. 41. th other hand, at small and medium-size instal-
lations,,compilers foiLuch languages may not be readily available.

Finally, in almost-all ses,the 'adaptability of.such models is

untested. Although seveiT1 models (including BREAM) incorporate
aspectSof the ATOM:41 inodel, an e BOOM 1 and RED models have beeil

adapted by researchers in Texa Ldock, et al.,.1979; Monts and

Bareiss, 1979), the adaptability d transferability of such models

remain largely untes_ted.

. lerall, then, the comparisons in Tables 1-3 4uggest that avail-
able socio-economix aseessment models are least different in the
methodologies employed and most different in the extent of information

provided and in use characteristics. Since these latter two factors

are the ones centra]_to decisionmakers' concerns, it is clear that

caAful evaluat:ions of individual podels are an essential first step

in model selection.

Factors.in Model Adaptation and Development

early all of/ the .wdels described above have been developed for
specif c areas of'the nation. As a re9lt, even if,one chooses to use

one o tlese existing models' structures for performing Socio-economic
projectitns, its use will require an adaptation effort to adapt it

to th p specific geographical area of interest and to the unique

char cteristics (i.e., public revenue and expenditureTatterns) of

that area. If fione of the models are adequate.to.meet'a specific
proj ction need, then the.development of a new model may be necessary.

As the selection Of exirsting models, the adaptation or development
of a socio-economic model requires the consideration of numerous
factors. In tiis section, steps in,and factors affecting model
adaptation an4 development are eZamined.

Model Adaptation a

The processes involved in the adap at n of a modeling system may

vary in complexity from simply the alt ation of its data base to

include data for the area of interest to numerous and substantial

changes in its computational structure. Because of the interactive

nature of such models' structures, even slight modifications ln a

model's structural cbmponents may lead to such a substantial redesign

of the model that the resource and time commitments necessary-to
complete the aaaptation may be little different than those involved
in the development of a new model (Murdock, et al., 1980). Whether

only slight or major alterations are required, however, it is esSential

to consider the major steps in, and ,those factors likely to improve, an

adaptation efort.

j
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The adaptation of a socio-economic model may be seen as involving
at least five major steps. These steps include the following:

(1) evaluation of computer system compatibility

*(2) estimation of necessary changes in model structure

(3) data acquisition
(4) model implementation

,

(5) model valfdation

Computer System:Compatibility. The computerizatou'of assessment
models is, of course, the key to their Wttractiveness and their utility.-
The specifics of such computerization, however, may be probkematic and -

should be carefully consi4ered prior to the initiationi.of aR,adaptation
effort. They should, in fact, be as carefully consiAred in the, Choicr
of a model for adaptation.as its conceptual or computap.Onai poses.

A
0,,

The availability of the model's computer language; the work space
capacity provided at the computer facility4where phe model,is to 'be
Installed, and the availabtrity Of programmers with the,desire0 language,
Skills mUst be carefully considered. Although thwvaluation of these"
factors may appear too obvious to merit discussion, the tendency to .

take the exiStence of such factors for grtinted Often leads to signifi-
cant aifficulties and time delays. Fox example,,if langua)3e,and

operating system capabilities differ between the-initial de'Velopment
system and the adaptatiOn system, onft.My be forced to manually.key
the computer model codelinto the system and coftert incompatible

,

A
symbols from one version of a language to another.

Other difficulties are.often encountered becaise of differences
between the environment where the initial model developmen was .

performed and that where it is to be adapted. Differences in core'

availability and in the number of work spaces available foi use muy
require months of negotiation with facility officials and extensive
restructuoing of a model. In adapting a.coinplex computerized model,
then, careful consideration must be given to'computer compatibilitY in
specific'and detiailed terms.

Model Structure. In the adaptation of a model's' structure; tP.,t%4

most important considerations should be the extent of congruence' A
between the structure of the model and the local environment to which:
the model is to be adapted. The evaluation of such congruence is
central in the tonsideration of each major model component.

In ttie economic.module, for example, it is clear that the economic

sectors used must be sufficiently detailed to adequately characterize
the impact area environment. An evaluation of the level of detail
necessary to properly characterize the economy of the area to which

the model is to be adapted is thus essential.

The adaptation of the demographic Module of an assessment model
usually involves relatively few difficulties beCause such components
are widely,ivailable, and substantial experience has treen gained

20
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initheir use. However, if "special pop ation' procedures are required,

then substantial revisions in the module structure may be necessary.
That is, if information for specialized populations such as Native *

Americans, Blacks or other groups is necessary, then substantial
revisions in a model's structure may bg, necessary. An evaluation of

the ramifications of such changes, of the data required to implement

such changes, and the compromises between the detail desired in

outputs and podul structure capabilities must be made.

Interface modules often receive relatively little alteration in
adaptations tO other settings, but the congruence of their design with
the adaptation,environment should be carefully considered. For

example, those demographic charactplotics often use:0 to estimate popu-
lation from data on the number orin- or out-migrating workers must be

)(carefully evaluated to determine.their applicability to,the area to

/ which the model is to be adapted.

The adaptation of allocation modulee involves factors similar to
those that must be considered-in the adaptation.of interface modules.
That is, although no extensive changes are usually necessarl in the
computational'proCedures of such modules, it is usually essential that

data on such factors as worker commuting patterns be obtained to

evaluate the accuracy of the assump4ons being used in this mOdule.

Service modules also seldom require major changes. The only major

change required is likely t& be the substitution of local population-
based rates fdr those initially included in the module.

The fiscal,itiodule usually receives the most extensive alterations.
Tax struetnreS-are significantly different from one state to another.
Thlis, some states have severance taxes or other resource-use taxes or

in-state income taxes while others have neither. Although the basic

structure of the fiscal module of the initial model may be useful, the

reprogramming inVolved in the adaptation of the fiscal component-is

usually extensive. In genetal, the adaptationaof fiscal components
of such models is not likely to be as beneficial as that of other

model componentg:

In general, then, alterations in several model c onents are

required due to differences in the initial adaptatio p environments.

Although the existence of- a model structure for adap n usuallY

serves several purposes and saves countless hours of original pro-

&ramming, major alterations in the model's structure are usually

required. The major adv tage of using an existent model structure,

in fact, appears to lie l ss in the availability of a physically

manpulable computer code _han 'in the conceptual design that it
"provides for evaluation and reconsideration.

Data Acquisition. The difficulty of obtaining the data necessary

to adapt a model to a different environment varies greatly depending on

the data item required. The acquisition of demographic data offers

feW,..difficulties because of the centralized sources for such data.

'For fisCal data, secondary data sources may also be used, although
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local level data may be desirable in some circumstances. Economic data
are more difficult to obtain, especially for a relatively complex
economy. If a state input-output model is to be used, for example,
aggregation and regionalization af coefficients may be'necessary,
Other major areas of difficulty in obtaining data for the economic
module occur in the collection of data on workers and for project
expendituret. Public sfrvice data are usually the most difficult to
collect and require extensive site-area data collection.

/ In evaluating the feasibility of an adaptation effort, cafeful
consideration should thus be given to the question of data availability
and the implicadkons of failing to obtain specific data items. If a

model is data intensive, the data values in the initial model do not
accurately reflect conditions in the area to, which the model is to
be adapted, and such data are unlikely to be available, then a less
data-intensive modeling scheme should be considered. On the other
hand, if data are unavailable but the model value appear applicable
to the adaptation area, then an adaptation effor may, in fact, yield ,

an applicable model that could not otherwise ha/e been developed from
available data sources. Before an adaptation effort is initiated, then,
it is essential to evaluate the importance and potential availability
of all data,items and to assess the limitations and the potential of
the model in addressing such limitations for the adaptation area.

Model Implementation. Model implementation refers to those
activities involved in the computerization of the conceptual structure
of the model. Although.such considerations are clearly dependent on
system compatibility, the factors to be discussed here relate to the
processes rather than to the structural characteristics invoilved in .

establishing a computerized modeling system. As a result, they require
separate discussion..

111

In implementing in adapted version of a model, several consider-
ations must be taken into account. ,Foremost among these considerations
is simply the need to become fully acquainted with the model's compu-
tational procedures and the patterns of interaction between model
components. The level of familiarity required is not only an overall
familiarity with what the model is to do conceptually, but an exact
knowledge of the Tomputational structure of each step in the model.
(One must obtain the same level of familiarity with the model that one
would have obtained if...he or she had i'rogrammed the original model.)
Although this requirement may seem obvious, it is quite tempting,
given existing computer code, to avoid a detailed analysis of the
model's copputer code.assuming that the model must certainly take
various-5ntingencies into account. For example, whether the model
code for an item aggregates subunit totals to obtain larger area totals
or allocates from a larger area to Subunits, or whether units are in .
hundreds, thousands, etc., may seem relatively inconsequential, but
*ch knowledge is Vitally important, particularly whenalterations in
the model code must be made.

/n many cases, in fact, the highly interactive nature of such
models thay place extensive demands on the computer analyst. The
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ramifications of changes in the model code must be traced throughout
the model. If a concise and powerful computer language, such as APL,

.is used, this is especially important. If the implications of a given
change are not adequately evaluated, difficulties will inevitably
occur at some'other phase of tthe modeling.project. The major point
is thus the obvious one--computer expertise is as essential in adapting
a model as in the initial development of one.

Model Validation. Efforts to validat:e a complex socio-economic
assessment model are difficult under any cirbumhances. With an
adapted model the process is, in some ways, actually made more diffi-
cult. The difficulties arise because of the need to take differences
in the development and adaptation contexts into account. Careful
analyses must be performed to determine whether differences between

. the results obtained from an adapted model and the original model are
due to contextual differences between the adaptation area and the
original. mpdel development site-area, such as differences in theodensity
of settlement in the two areas, or are a result of computational or
model design errors. The outputs of an existing model.can serve as a
basis for comparison for those from the adapted model, leading one to
find errors that would not have been detected otherwise. In validating
an adapted model, the original model's results should serve as the
basis of one's expectations for the adapted model's results. Until,

. deviations in the nature of the results from the original model can be
explained computationally, as well as.conceptually, major changes in
model structure thould-not be made.

These five steps, then, are those usually necessary in a model
adaptation effort. The careful performance of each of these steps
and the careful consideration of alternatives and problems likely to
occur in each step are essential for an effective iodel'adaptation
effort.

General Considerations in Model Adaptation

The successful completion of the model adaptation steps described
above requires consideration of numerous factors and conditions
related to the models involved and the adaptation context. In this

regard, although no comprehensive list of considerations can be given,
at least four .factors appear to us to be essential in any model
adaptation effort. The follOwing factors ake essential to any model
adaptation effort:

(1) careful preliminary model evaluation
(2) use of an interdisciplinary adaptation team
(3) a structured organizational envitonment
(4) extensive user input and involvement.,..\

Each of these factors is discussed briefly below.

Preliminary Model Evaluation. One essential consideration is
that entailed in the preliminary process of evaluating a model for

23
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possible adaptation. Although all of the difficulties that may be
encountered in an adaptation effort cannot be anticipated, in many
cases, p-eliminary evaluations of models being considered for adaptation

can eliminate many potential problems. It is particularly important not

only to evaluate the probability that one can estimate a given parameter
or'obtain a givien data item but also to examine the implications of

ebeing unable toLobtain a given estimat ror parameter value. One signifi-

cant missing data item or a procedure that is inappropriate to the
adaptation context may make it necessary to reappraise the use of a

given model. In nearly all capes, the time spent in evaluating a model
will not be wasted if a model isd_later chosen for adaptation. The effo-ft-

expended in evaluatip data souNies and alternative estimation techniques
is likely to expedite the adapeation effort once it is initiated.

Use of An Interdisciplinary Adaptation Team. A second factor
central to tHe evaluation and the adaptation qfort is the use of a
truly interdisciplinary adaptation team. In the case of models such

as those described above, a model adaptation team may entail a computer
systems analyst, an economist, a demographer, a public service analysto

and a fiscal impact analyst. Although a given member of the adaptation

team may be familiar with the conceptual as well as the methodological
bases for more than one of the major components of a model, it is
unljkely that a model can be properly adapted by persons from any single
discipline. Thus, although an economist or a demographer may be capable
of doing many types of analyses, neither's skills canesubstitute for
those of the systems analyst. In addition, it is important that members

of the modelinfteam interact as openly and as equitably as possibler
Earh discipline's point of view must be forcefully presented and inee-

grated with the perspectives-oftother disciplines.

Structured Organizational Environment. A model adaptation effort

also requires the usel.of a relatively structured organizational environ-

ment. That is, the organizational structure must be such that decisions

co ing necessary compromises between the ideal conceptual design,

th st efficient computer systems design, or the most desirable
economic, demographic orlother estimation procedure can be made. In

some cases, these compromises .cannot be made on a consensual basis, and

a structured, decisionmaking environment is thus essential. In addition,

ksuch essential.tasks as the determination of schedules for the com-
pletion of model subcohonents and the coordination of diverse modeling
tasks oft,en require a more structured organizational environment,"

Extensive User input and Involvement. A fourth factor which is
essential for an ef4ective model adaptation effort is the inclusion of
potential model usefs in the adaptation team. An advisory group

selected from public agencies and industry can serve a number of func-
tions including the provision of necessary data items for model comple-

tion, the review of model adaptations, and the evaluation of preliminary

model results. Such advisory groups seem desirable whenever a policy-

oriented model development or adaptation effort is td be undertaken.

In sum, a model adaptation effort,requires the performance of a
number of carefully executed steps. 'These steps are most effectively

ft J
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performed by an interdisciplinary team bf researchers representing
various disciplines and potential Model users. An adaptation effort
will often require the establishment of h relatively structured organi-
zational environment, but it must be in which open discussion between
potential users and scientists from various disciplines can take place.
AA adap on effort, then, is often demanding and should be undertaken
only affficareful evaluation of the time and personnel resources
necessary to complete the task.

Model Development
-

the decision to initiate the development of a new model rather
than adapt an existing one involves an extensive commitment of time
and personnel resources. The expenses entailed ia such a development
and the increasing availability of already developed models, such as
those described above, may result in a.'decreasing number of new model
developments in the coming:years. Some new developments seem likely,

however, as the increasing complexity of interactions between socio-
economic factors are furiher delineated and socio-economie conditions
are more effectively linked with-other impact dimensions (Leistritz
and MuTdock, 1981). As with model adaptations, it is,essential to
consider some of the key\steps in.the development process and some of
the major factors essential to the success of a development effort.

The steps in the model development process are similar to those
for the adaptation process and thus their discussion can be relitively
brief. At the.ame time, as with the discussion of sUch Steps in the
adaptation process,:it shbuld be recognized that the number of step6 .

delineated is relatively arbitrary and t at additional steps could be
presented.

Among the key steps in the model d velopment process are the

A following:

(1) the formation of a model design-implementation and user
development.team

(2) the determination of data users' informational needs

(3) the delineation of the areal, temporal and content coverage
of'the model

(4) the determination of-the dedel's conceptual structure _

(5) the determinati:on of the desired system design character-
istics of the model

(6) model tmplementation,
(7) model falidation

These steps are discussed briefly below.

The first three steps reflect the need to use a multidisciplinary'
model development team and to include data users in the deveppment
effort. Although this need has already been addreaSet in tge discussion

rof model adaptation, it is essential to emPlasize that such a team is
of even greater importance in a model development effort when key
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decisions about model design have yet to be made. A model is more

likely to be used if its potential users have been involved in its
design such that the outputs it it designed to produce meet the
informational needs of its users for the areas and time periods with
which they are most.concerned. Although care must be taken to ensure
that a wide range of users' needs, not just the needs of users directly
involved in the model development effort, are anticipated and that the
integrity of the model design effort is maintained, models whose
developMent efforts do not involve users are likely to be less widely
utilized than thpse which include user input (Leistritz, et al., 1978).
Especially criti l to this utilization is the completion of small

area- projections or baseline and impact peripds and for time periods
of short dunation. Modelstthat provide only regional projections or
projections for every fifth year rather than every year, for example,
may fail to address users' data needs, particularly during project
construction periods. Finally, in nearly all cases, such a design
effort must involve an interdisciplinary team, for only s ch'a team is
capable of deiTining a model that can address the wide ra e of user

needs that must be addressed b3*such efforts.

The determiniation of a model's conceptual design is tjle racist

purely academic step in the model development effort. It jinvolves

standard methododological consideration's related to the e aluation of
the most desirable and feasible techniques given cost and data
constraints and the relative validity and reliability of lternative

methods. Of garticular concern in'thii step is ,the design of feedback
and interface linkages between model components and the inclusion of
a wide range of model components. Most models lack critical linkages.

between such components as the Pkiblic service and economic components
(i.e., they do not traCe the effects of public service conditions on
ch*anges in business activity) (Leistritz and Murdock, 1981), and none
contains a developed social (as distinct from demographic or publis
service) component. The need for further refinement of the conceptual
bases of such models often,becomes all too clear during this develop-
ment.phase:

The desirable system_design characteristics foF such a model have
been examined in the discussion of existing models and require little
Additional evaluation here. It remains essential to note, however, that
if ease of model adaptability is a secondary goal of the initial develop-
ment effort, care must be-taken to use a design that employs a generally
available language code and that requires limited core storage capacity.

The content of a model'sAmplementation and validation steps are
relatively unique to a given model structure and cannot be easily
gencrali2ed.for discuss.ion here. It is necessary to note, however,

thalk it is best to it'company each step of implementation with a
systematic validation analysis. Once the total design of a model has

been completed, error,diagnoses can be extremely difficult. Histori-

ck,simulations as well aS sensitivity analysis should be performed
'and their restilts compared to known patterns and trends. In

cases, validation analyses are absolutely essential to the completion

of's' development effort':

3Z
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The steps in model development, as.in.model adaptation, require
careful planning and completion. They require a concerted an&
relatively long-term effort if the model's development is to be success-

ful. In addition, the success of such efforts is likely to be depen-
s

dent on the existence of a number of conditions within the modeling
development environment.

General Considerations in Model DeVelopment

Many.olthe factors most likely to ensure the success of a model
deveiopment'effort have already been discussed. Because of their

critical importance in model development efirrts, however, they are
again,briefly summarized berOw.

These factors include:

1. Early involvement of potential information users--As already
noted, the participation of potential users in the model
design effort not only improves the chances that the result-
ing. models will be compatible with their needs bot also can

provide the developers with'easier access to lodal data
bases. User involvement through the development period
allows for correction of initial model inaccuracies based
on information about local conditions. Furthermore, the
meaningful involvement of users in the development process
increase's the likelihood that they will use the assessment

model.

2. Appropriate timing with respect to information needs--Aware-
ness of upcoming decisions ad the need for the information
'the model can provide and timely provision of information
to meet those needs are also essential. If modeling effort*

ire pursued before decision makers feel the need for the
information they can provide dr if tha development process
is so extended that the important dssues have'been.addressed
prior to the modil's completion, the effort is unlikely to
be highly utilized or well received. .

3. Knowledg4 of ptudy area cOnditions71Socio-econ9mic impact
analysis requires a detailed,understanding of the economic,
demographic, public service, fiscal, and social conditions
of the study area. If the researOlers do not possess such

knowledge, they must be willing to make &significant effort
teAgain a thorough understanding of local conditions and
relationships.

4. Knowledge of impact assessment techniques--Socio-economic
impact analysis generally ?arid impact modeling in particular

requite a variety of skills, including tprough knowleage
of economic, demographic, public service, and fiscal impact
assessment methods and expertise in computer systems/
programming. iecause it would. be highlvunlikely.to find

3(
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this combi tion of skills in one individual, a multi-
disciplina _team must usually be assembled. Further, if
such a team is to function effectively, attention must be
given to developing an adequate project management structure.

5. Continuity of professional and technical support--Once the
model's structure has been completed, there is a continuing
need for competent analysts both tO-assist users ia various
applications and to update Various data bases'and coef-
ficientt. There is also a continuing need for advice from
persons with expertise in the use and interpretation of
assessments in determining when us9 of a method is appropri-
ate and in interpreting its outputs. In addition, as the
model is applied to a variety of problems, needs for refine-
ment are often identified. Determination o the.iastitu-
tional setting (e.g., mission,,agency; research institute,
etc.) which can best provide a continuity of support will
be important to the long-term usefulness of'any model.

6. Resources commenturate to the task--Model development, like
other research and development endeavors, is not inexpensive.
For example, it is estimated that more than 42 million have
been invested in development of the SIMPACT computerized
assessment system (Huston, 1979). DeveloPment of some other
regional,impact modeling systems. has inyolved costs of
several hundred 4thousand dollars; not including background
data collection,and analysis. The cost of a development
effort must be realistically assessed and adequate resources
allocated. giam such efforts inevitably involve a somewhat
speculative and often substantial investment that must be
made with a full realization of,the potential and the risks
involved in such in investment.

Although no single set.of conditions can ensure that Anodel develop-
ment effort will be successful, the presence of the conditions noted
above are likely to increase the probability of success..':

Summary and Conclusions

N

Rapid growth resulting from largescale development projects has
treated growing interest in developing integrated socio-economic
assessment models. A number of such models have been developed, and
they appear to have considerable potential for providing information
useful to social scientists and decision makers. These systems are- '

more useful, however; if their capabilities, limitations, and the
factors necessary for their adaptation and development are understood.
Like other method4ogical systems, they.may most appropriately be
regarded as sophisgicated calculating mechanisms which may best serve
.to sensitize the analyst and the decision maker to the implications of
alternativb courses of action. Even when properly designed, these
systems Arovide onlY an efficient mechanism for organizing our assump-
tions and for projecting the implications of these assumptions into

4,
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the futuie No matter him sophisticated their design, these models
cannot pro 'de certainty in,an uncertain decision environment. Neither

can they be expected to resolve scientific or policy differences which

are Asically philosophical in nature. Finally, they cannot and

should not be expected to replace the decision-maker's role of con-
sidering all available information and applying judgment in arriving

.at a final decision.

Whatever their j.imitations, however, it is, clear that.as ad aid

in impact projection and policy analysis, sOcio-economic assessment
models are of considerable utility. Their refinement, expansion, and

evaluation.miist remain a priority area for social scientists who wish
to play an important role in the assessment of the sotio-economic
impacts of major resource developments and in the policy processes
involved in planning for and mitigating such impacts.
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NOTES

1
Parts of this paper are 'derived from two earlier works by

Leistritz and Murdock: "Selecting Socioeconomic Assessment Models:
A Discussion of Criteria and Selected Models," Journal of Environmental
Management 10 (1980):241-252, and The Socioeconomic Impact of Resourceli
Development: Methods for Assessment, Boulder, Colorado: WestView

press, 1981.
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T4b.le INFORMATIONAL CHARACTERISTICS OF SELECTED SOCIOECONOMIC IMPACT ASSESSMENT MODELS
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Table 2. METHODOIOGICAL CHARACTERISTICS OF SELECTED *SOCIOECONOMIC IMPACT ASSESSMENT MODELS '

Model

ATOM-3

BOOH-1

.BREAN

CLIPS

CPEIO

MARC

MULTIREGION

NAVAHO

NEW MEXICO

RED

SEAM

SIMPACT

WEST /

Methodological and Integrative Foram by
Component,

Subarea

Econ De -Interface Distribution Service Fiscal

7-1-;1-0 C - E-H-1 % Share NA

E-B E-P E-P-1 NA P-B

E-B CC-S E-<-1 % Share and p-B

Gravity

E-8 CC-S
1

E-H-1 % Share and NA

Gravity

I-0 CC-S E-M-1 NA

NA

Per Capita

Capita

NA NA

E-B CC-S E-H-1 Gravity P-B NA

E-B CC-S E-M-1 NA NA NA

E-B CC-S ' E-H-M Gravity NA NA

1-0 CC-S E-H-M NA NA NA

I-0 CC-S , E-H-H % Share and P-B Per Capita

Gravity

E-B CC-S E-H-H LP P-B Per Capita

Facility

1-0 E-P E-P-1 % Share P-k Per Capita

Facility

E-13 E-P E-P-1 % Share PB Per Capita

Abbreviations for Items

Econ

1-0 Input-Output

E-B Export flame

Dem

CC-S " Cohort Component Survival
E-P Employment - Population Ratio

1Cohort

Interface -

E-1141 Employment

E-P-1 Employment

E-H-k Employment

pvnamic Capabilities by COTponent

Subarea

Econ Dem Interface Distribution Sr,vice Fiscal Validation

Yes Yes Yea Yes NA NA Historical

Yes Yes Yes NA NA NA

411.,

Sensitivity

Yes Yes Yes Yes NA NA INP

Yes Yea Yes Yee NA Yes /NP

Yes 'Yee Yes NA NA NA Some, Forms

Unspecified

Yes Yes Yea Yee Yes NA Sensitivity

Yes Yea Yes NA NA NA Historical
A

Yes Yes Yes Yes NA NA INP

Yes Yea Yes NA NA NA INP

Yea Yes Yes 7114 Yes Yes Sensitivity/
Historical

Yes Yes Yes Yes Yes Yes Sensieivity/
Historical

Yes Yes Yes Yes Yes Yes INP

Yes Yes No Yes Yesi% Yes Sensitivity

- Higratfona - One phase
- Population - One phase
- Higration - Hultiphase Procedure

SubMrea Distribution

% Share Distribution to subareas

ment or population ratio

Gravity Gravity Allocation Model

LP Linear Programming Model

Component Survival Hethod used at Regional level only.

on bases of Employ-
.

Service

P-B Population Based Projections

Fiscal

Per Capita Per Capita Costa and Revenues

Facility Projections of facility requirements

completed

INP InforAtfon Not Provfded
NA Not Applfcable

also

4 4

(Desived from Leiitrits and Murdock, 19131)_



Table 3. USE CHARACTERISTICS OF SELECTED SOCIOECONOMIC IMPACT ASSESSMENT MODELS

4

Modal

ATOM-3

n t Data Re ui ements

Source

Geographical

Level

State and State and

Locel County

500M-1 Staste44)nd County and

Local City

BREAM Region and

Lee* County

CLIPS State, Loch ,. legion.

weatern U.S. County, City

The given

CPEIO State and level of

Local analysis

HARC

MULTIREGION

NAVAHO

Nationalv s.

State and
Western U.S.
Judgementdl County

National and Naiional and

Regional Regional

Reservation

National and and

ion District

NEU MEXICO State and
. Regional

RED

SEAM

S1MPACT

WEST

State,
/Region,
Local

National
and

Regional

Regional.

State and
Local

State and
Local

State, Region
County

State,
Region,
Local

National
'and

Regional

Region
County
and Local

State and
Local

Flexibility

Degree

Comp?terization

Form

User-Alterable
Parameters

of tier,
Interactivity

Model

Language Transferability

Primary I-0'

Other Seoondary

Other Models
closely related

None None FORTRAN (BREAM)

Secondary,
Judgemental None '

None GASP IV . yes-Texas

All

Secondary

All .

None

sp. pc

None FORTRAN Untested

Secondary INP Interactive FORTRAN Untested

Primarr1-0 SD, PC Interactive

Other Secondary AE, UMW.,
Output

(Fnowledgable
Ow) SIMSCRIPT Unt4ated

All

Secondary

All

Secondary

All

Secondary

Primary I-0

Other Secondary

Primary I-0
Primary Labor Force
Other Secondnry

All
Secondary

INP

All r

Setondary

SD Starting Date
PC Project Characteristics
AC Available Employment
immr. - Unemployment
OUTPUT Type or form of Output

RR airth Rate

(Derived from Leiatritz and Murdock, 1981)

None

None

None

None '.

SD, PC
BR, IR
TR, al
Omtput

sp. Pc
Impart
Area

n
a

None

None

None

None

None

Interactive

Interactive

Interactive

None

IR Inflation Rate

TR Tax IWO
0$ Gravity Model Coefficients
IMPACT 'AREA Selectinn of Impact Aren

INP Information Not Provided

.4C

4 0

INP

FORTRAN

FORTRAN

Mir

Art

trir

FORTRAN

%/Iet ted

Untested

Untested

Untested

Tea-Teem,

Unteated

Untented

FORTRAN . Untested



AN INTERACTIVE APPKOACR FOR COMMUNITY
DEVELOPMENT DECISIONMAKING

David L. Debertin
University of Kentucky

Thp effective delivery of computerized decision aids for policy-
makers who must deal with problems of economic development ha's been of
increasing interest to both extension and research workers in.rural
development. This paper describes efforts recently completed at the
University of Kentucky that we feel represent the most advanced approach

. yet aliaiIable with respect to the delivery on a comprehensive planning
model for rural development.

Past efforts io introduce domputerized 'decision making to dedision-
makers in FloriO.and elsewhere have usually utilized the "batch"
approach. Userskwere provided with a perhaps somewhat lengthy input
form which was filled out and returned to the University research or
extension worke'rs responsible for running the model. These personnel
then inputted the data in batch mode from cards or terminal to the
computer, the model was run, and output was returned to the user. The
process took from one to several days and required a degree of involve-

.

ment on the part of University personnel to ensure accurate results.

The Interactive Approach

The interactive approach utilized at Kentucky incorporates a
number of features that, we.believe, buird upon and enhance the
capabilities provided in other states. First, we utilize essentially
the same computerized planning model that Florida has teen using in 1

batch mode for a number of years, adapted with data specific to Kentucky
and its cities, counties and regions. fn other words, the model pro-
vides the same,amotuitt and quality of information that Florida has been
ible to provide in their batch version, and yet, provides these results
in minutes instead of days. ...\,

Input Design

However,.the feature we regard as truly unique is the input
design. Instead of a form users respond to a series of Auestions.

. The model was built av part of Kentucky's ANSER system. After a
simple Log-on procedurt, users merely type in the name of the program.
A comprehensive array of ANSER features ensures that once the program
name has been entered, the user would be supplied with enough assis-
tance from the computer to virtually ensure that he could recover from
any problem he runs into in running the model withoitt the need for
assistance from University research or extension personnel.

4 0 The previous numbered. page tri

the original document was blanks
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This approadi has become particularly.4mportant in working with
growth impact models for rural development at Kentucky. Kentucky has

no state eXtension sr!cialist directly responsible for impact analysis

work. ki a result, the input form had to be designed not only as a
data input device, but also as an educational tool designed toprovide
the user with much the same kind of assistance that would have been
,received had the user had a state extension specialist weIrking with him.

Overriding Base Plan Values

The ipput consists of some 173 questions that are answered by the

user interactively. For'all but a few of.these questions, a base plan
value has been 4tored within the model supplied by,the model builders.
These 4ata include direct and indfrect income and employment multipliers
for each of 56 sectors far each of Kentucky's, 120 counties which were
obtained from secondary data by,stepping down from a national input/

output table. In addition, base plan data include numerous other
'items such as retail sales data and expenditures for various public
services for city and 6ounty gover nts. The level of detail closely

parallels that contained in the Flori a model.

' An important feature of the appr ach is the ability of the user
to easily override any of the base plan values under his control. Each

time a question is asked by the madel, the base p1an value is also
displayed. If the user agrees with.the figure, he presses^the return

key on the terminal. If he has reason to believe that he can supply a
figure better than the base plan value because of a structural change

or a change in expenditure levels in the particular area, he need

merely enter the.alternete figure, and that value is introddced when

the calculations are done. Display of base plan values as questions are
answered assists the user in attempting to ditermine if.he can supply

mord'accurate information. In addition, the user is educated as to

what are considered to be normal values for a diverse array of multiplier
and expenditure it:ems. The input thus proyides a systematic exercise
for educating the user with respect to the kinds of information and
assumptions that are necessary to conduct a detailed and comprehensive

impact analysis report.

Even critics who believe that multipliers derived from secondary
data are inappropriate for the special characteristics of a new
industry in their local community are answered. The step-down approach

used to derive multipliers for the model assumes that the same produc-
tion function and technology applies to a sector t all levels of

geographic aggregation. If users believe that unique.characteristics
of a local industry exist that would alter a multiplier, tlie need
merely introduce an alternative value and observe t.le resultant impact.

"If this, then this" k,inds of analysis can be easily hanilled, for the

computer can work out-the ramifications of alternative values for a

particular multiplier in minutes. This is, in effect, a sensitivity

analysis. The ability to quickly do a number of analyses that system-
atically compare impacts of alt4rnative multiplier values is one of the

4
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key features that make the interactive Approach so much more appealing
than working in a batch dode, where decisi&a-makers may be reluctant
to pose more than one or two alternatives that they would like to see
run. In fact, the interactiv6 approach, with its inherent simplicity,
encourages the User to experiment with.alternatives. This can only
contribute to a greater understanding on the part of the user as to
how the economic growth process works.

Help for the User '

. Another key feature of the interactive approach is the abMilty to

.provide help to the user in much the same way that a state extension
specialist might if he were working directly with the user. This is
done through the use of a HELP command available for each question.
Each question is intentionally kept quite short. This is necessary to
ensure that the model can be run in a reasonable length' of time on a
low speed (30 characters per second) terminal, .If the user needs
definitions, or additional information to determine i,1f he should over-
ride the base plan value, he merely types in the word HELP. The
computer then provides additional information which further details
definitions.and terms used in the question. The HELP command is thus
not only,an aid for the user in answering the requested information
but also a tool to help educate the user'with regard.to important
terms and concepts used in growth impact analysis. The work we have
completed here closely parallels systems designed 5or computer-assisted
instruction.

)Reducing the Chanc for Misleading Information

1
University personn. el have often been wary of turning users loose

with growth.impact analysis models without some fairly close super-
vision by a research or extension woirker familiar with the model. These
concerns have centered around the *lief that users unfamiliar with
growth impacts models could insert data int them that Was simply wrong

kis
or completely out of any valid, reas6nable. nge, and get results that .

were quite unreliable. A particular csncern a result that would
substantially overstate the positive economic impacts bf a planned
industrial development. These results would then be interpreted by
the user to the public as the University's view with regard to the
impacts of a prOposed'developthent. The result is that the University
would be put in a position of defending itielf from the potential
misuse of the growth impacts'model. "0

.

,

4hile we hve not yet introduced a feature to limit thls sort of
misuse of the interactive growth impacts model, we are considering the
implementaelon of a plan suitable only for an interactive system that
we feel would substantially reduce the potential for mistOse attributable
to the insertion of numbers that were wrong or, at least, outside the
range of values that we consider to be appropriate for a data item.



44

Two approaches may be used, The first would be to identify, for
each value under the control of the user, a "proper" range over which

that value might vary. If the user entered a n=ber outside the pre-
determined range; ihe program would loop through a series of statements

informing the user of what he-did and then completely prevent him from

continuing until he inserted a number within the range the University

personnel consider propriate. For example, this scheme might prevent

a user from insertin a direct employpent multiplier for a particular

industry of 5, when th reliable range for that iNclustry might only be

from I to 2.

A second approach ight be to not stop the program entrrely, but

if a number outside th predetermined range is entered, the program

would enter a loop sich would flag'the user and quiz him as to whether

or not what he i erted.into the model is what he really_wanted to do,

as a double-che k on the-users intentions. This would not totally

prevent him from running the model with.the numbers he selected, even
if University personnel did not believe such a value is appropriate.

Implementation of either approach atgaits additional experience on

our,part in determining reliable ranges for each user-controlled value.'

We will no doubt,use a dombination of these approaches with the first

approach only being used for those questions in which a value outside
the predetermined range should never be inserted since resulq of a run

using values autside the predetermined rInge could be very mi.gleading

and potintially detrimental to the University. . -

Assurriptions versus Output

Another key advantage of an interactive approach is that since
both the input and the output are displayed and printed at.the users
terminal, the output that is produced by the model is presented with
the set of questions and input values'used idgenerAting the output.
The combination of base plan and user modijied values that are the .

answers to the questions really represent many of the assumptions used

in deriving the output. In the case of batch run model, tge input

--"j)

fo is easily separated from the model output.' Moreover, with other

ap ()aches, if the user wants hccess to base plan values specific to
county or local community, he normally must find these values by

,- looking them up in large, cumbersome tables provided in a users manual.
/

---,--

This is not conducive to understanding base plan assumptions.
Here we use the computer as a modified data base management device. \
When the user selects a specific location and industry for a plahned \-

/- development, the computer automatically searches the complete data

i
file containing base plan values for glultipliers and other data for

those values that are specific to the particular location and inclustry

the user selected. The base plan values for displayed for,,tach 4uestion

consist of only the value specific to the Iodation and industry for

which the run applies. With this approach, thereds never any doubt

as to what values were actually used in generating the run.
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Output Interpretation

Compared with the approaches we have used for input, our approach
to providing interpretation of output has been somewhat more conven-
tional. We are publishing a manual designed to provide the user witho
specific information for accessing the computer and the model as well
as a comprehensive interpretation of each of the tables of output. The_

I

approach used here follows more closely the approach used fot the
batch version of the model in other states. Detailed information on
the interpretation of each data item is presented. If there is
sufficient interest to warrant it, we may eventually include parts
of this so that it can be accessed from the computer as the output is
being displayed. However, the combination of input and output is
currently nearly at the feasible limits in relation to print speed
capability of a low speed terminal. A detailed interpretation of model
output would have to be optional with access under the user control
for such an apprpach to be feasible. An approach similar to the HELP
command on input is probably appropriate.

In addition to a comprehensive treatment of model output, the
manual.will also include an overview of growth impact analysis and a
description of the model, and the kinds of problems to which it is
adaptable. An effort will be made to explain enough of the inner
workings of tIle model so that it will not be treated as a "black box"
by the user. This manual will be sent to county agents, state govern-
ments decisionmakers, and others who over the 21/2 year period we have
worked on this have expressed an interest in learning about and
potentially working with the model. g

Conclusiops

The interactive approach that we have used for community develop-
ment growth impacts analysis at Kentucky has a number of features that
we feel are equal or,superior to those used in the past by other
states. These features include the following:

Ne'arly Instantaneous Output. Ye feel instantaneous output pro-
vides in environment conducive to the generation of interest in, and
enthusiasm for, growth impacts analysis unmatched by an other approach.
Users get to see the impactslof their situation almost immediately,
an0 the approach facilitates user experimentation and sensitivity
anslysis.

Model as Comprehensive as Batch Versions. Our interactive model
provides output that in every way is as location-and industry-specific
and with the same amount of detail present in batch versions operating
at Florida and elsewhere. In no way did we compromise the quality of
the report relative to that obtained from widely used hatch versions.

Educational. We like very much the characteristics of o r approach
that border on a true computer-assisted instructional enviro ent. We

ft
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see further efforts with computerized decision aids not only for growth

impact analysis,tut also for farmers and others, as headed in this

direction. We see this as being broadly consistent with the land grant
function of not only providing data, but also providing educational

understanding4

Reduction 'of Potential for Misleading Results. 'We see muth

potential f6r use of an interactive computer environment for reducing
the probability that a growth impacts model will be run with inappro-

priate data and thus generate miileading results. We have only

scratched the surface of the potential for checking inappropriate user-
entered input.

Lessened Use of Personnel. In some respects, at Kentucky, we

were forced into an interactive approach that would need only a low

level of regular support by extension faculty, due to limited human.

resources. But at the same time, these limitations of human resources
forced u§ to develop schemes for dealing with problems that were
perhaps more creative and innovative than would have been the case had

we had more rural development extension personnel. We are confident

that if other states are to meet the demands placed on their extension
specialists with respect to needs for computer-assisted decisionmaking
with the limited resources that are available, they will need to look

to techniques that build upon the approaches we have used in Kentucky.

Clearly, we have not solved all the problems with respect to the
delivery of growth impact Analysis models at Kentudky. Many of the

schemes we have invented require further analysis, experimentation

and study. Jn addition, our aRproach makes use of a large interactive

computer oWned by the University of Kentucky, College of Agriculture.

As a result, such an approach 'may not necessarily be feasible in all

states. However, with the advent of powerful but low cost micro-
computers, it will be feasible to replicate most if not all of, th,g

features of the approach and model describes here. The potential! of

this looks promising, with the as yet unresolved prdblem being the

development for storing and accessing subsets of the large data sets

used by the model.

4
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* METHODOLOGY

* COMPOENTS

* PARAMETERS
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EIAM AS kCOMPUTER MODELLING SYSTEM.

EIAM IS A CrPUTER MODELLNG SYSTEM

WHICH HAS THE CAPABILITY OF BEING USED

AS A DATA RESOURCE) AN I,MPACT ASSESS-

MENT TOOL) AND A POLICY StNSITIVITY

ANALYSIS MECHANISM fOR ASSESSING THE

POSITIVE AND NEGATIVE IMPACTS INCURRED

FROM ECONOMIC DEVELOPMENT IN A ,COUNTY.

C.

DAM FUNCTIONS AS AN IMPACT ASSESSMENT TOOL

r

THE EMPLOYMENTjMIZACT PROJECTION MODULE

OF EIAM IS THE,PRINCIPAL MEANS FOR A

USER TO ASSESP THi POSITIVE AND NEGATIVE

EfFECTS INTUillnY AN INDUSTRIAL.

,DEVELOPMENT., THROUGH USER SPECIFICATION

)0F"(' D. THE HOST COUNTY) .c2) THE.TYPE OF

-OF FACILITY '(IES). EXPECTED.TO BE.CON-

STRUCTEDJ'AND (3) THE YEAR OF EITHER

OPERATION OR CONSTRUCTION) THE MODEL
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SIMULATES THE PROSPECTIVE EMPLOYMENT

IMPACTS 10 OCCUR IN FUTURE PERIODS,

THiS IS DONE THROUGH UTILIZATION OF

BASELINE DATA ON THE SIZE AND COMPO-
Nr

SITION OF THE HOST ,AND ADJACENT COUNTY

POPULATIONS TOGETHER WITH THEIR

RESPECTIVE SOCIOECONOMIC PARAMATERS,

* EIAM IS COMPRISED OF THREE SUtMODELS

(1) DEMOGRAPHIC PROJECTION MODULE

THIS MODULE PROVIDES THE USER WITH A

DA+ARESOURCE: POPULATION PROJECTIONS FOR

THE SUBJECT COUNTY AND UP TO EIGHT ADJACENT

COUkTIES, THE USER HAS THE OPPORTUNITY

TO REQUEST TABLES WHICH DISPLAY AGGREGATE

ROpULAIION,PROJECTIONS TOGETHER WITH THOSE

FOR EACH:SEX CATEGORY,LMALE AND FEMALE),

EACH i'ABLiPRESENTS iNE PROJECTIONS FOR

,s-.-NINETEEN AE-tROURS-BETWEEN THE NEARS

.1980.r2000; THE DATA PRESENTED ARE,BASED

PRINCIPALLY ON THE 1980 CENSUS SURVEYS

WITH..SUBSEQP6f yEAR'S PROJECTED WITH

COHORt-SURVIVAL hETHODOLOGY

T-_
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(2) EMPLOYMENT IMPACT MODULE

BASED ON A.NUMBER OF TECHNQLOGICN_ AND

SOCIOECONOMIC PARAMETERS WHIrH-ARE SUBJECT

TO USER MODIFICATION, THIS MODULE SIMULATES

(1) THE DIRECT AND INDfRECT EOLOYMENT

REQUIREMENTS FOR THE INDUSTRIAL DEVELOPMENTS

PLANNED IN THE SUBJECT COUNTY, (2) THE

PROBABLE NUMBER AND. GEOGRAPHIC SOURC OF

AVAILABLE MANPOWER t (3) THE PrULATION

AND HOUSEH041 IMPACT RESULTING FROM

ATTAINMENT OF MANPOWER EQUILIBRIUM. A .,

PRINCIPAL DAYA INPUT TO THIS SIMULATION

CONSISTS OF POPULATION'PROJECTIONS P'ROM

THE DEMOGRAPHIC PROJECTION Mopt.,!_E FOR THE

SUBJECT AND1ADJACENT COUNTIES.

(3) PUBLIC COSTS AND COUNTY-FISCAL MODULE

* BASED ON THE INCREMENTAL POPULATION

ODUCED '1N-THE HOST COUNTY AS A RESULT

'OF INDUSTRIAL DEVELOPMENTS, THIS MODULE
7

FdRFCASTS ANNUAL CAPITAL AND OPERATING/

MAINTENANCE COSTS OF SUPPLYING THE

INCREMENTAL POPULATION WITH PUBLIC

SERVICES SIMILAR TO THOSE ENJOYED.BY

PERMANENT RESIDENTS.'

00



52

THE GEOGRAPHIC FOUNDATION OF EACH

MODULAR COMPONENT IC THE COUNTY.

REVENUES AND EXPENDITURES CAN gE

ESTIMATED ON THE BASIS OF REGRESSION

EQUATIONS THAT SIMULATE DIFFEkENT

14 FUTURE TRENDS: MODERATE INDUSTRIAL

GROWTH, RAPID INDUSTRIAL GROWTH,

RETIREMENT/RECRNTION GROWTH, AND

INDUSTRIAL DECLINE,

EIAM METHODOLOGY

* THE POPULATION OF A COUNTY IS PROjECTED

FORWARD USING FERTILITY, MORTALITY, AND

MIGRATION RATES. THESE 'PROJECTIONS PRO

VIDE A POPULATION BASE FOR DETERMINING

THE SUPPLY OF AVAILABLE LABOR,

THE USER CAN OVERRIDE A NUMBEk OF THE

INTERNAtLY STORED.PARAMETERS, ONCE ALL.

THE USERSPECIFIED OR DEFAULT PARAMETER

INPUTS HAVE BEEN ESTABLISHED, ECONOMff

BASE PROCEDURES ARE USED TO DETERMINE

THE NUMBER OF SECONDARY (INDIRECT AND

,INCOMEINDUCED) JOBS RESULTING FROM

THE DEVEL PMENTENARIO. THIS IS

ACCOMPLISHED WI iti EMPLOYMENT MULTI

PLIER, CONSTRUCTED FROM DATA SPECIFIC

TO THE COUNTY BEING ANALYZED.

5
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THESE DIRECT AND INDIRECT LABOR REQUIREMENTS ARE'

THEN CORRELATED WITH THE POTENTIALLY1 AVAILABLE

RESIDENT AND COMMUTING LABOR FORCE, WHEN THE

SUBJECT COUNTY CANNOT SATISFY THE NEW LABOR NEEDS,

COMMUTING WORKERS FROM ADJACENT COUNTIES ARE

ASSUMED TO BE AVAILABL:E TO AUGMENT THE LABOR POOL.

IMMIGRATIO4 IS ASSUMED TO MEET ANY NEW LABOR

REQUIREMENTS NOT MET BY LOCAL LABOR.

TABLES PROVIDE DATA FROM INTERMEDIATE STEPS TO

INACATE HOW POPULATION IMPACT EFFECTS OF EMPLOY-

MENT-INDUCED MIGRATION WERE D'ETERMINED. THE NUMBER

OF EMPLOYED LOCAL RESIDENTS, IMMIGRATING WORKERS,

HOUSEHOLDS AND FINAL POPULATION SIZE ARE PRESENTED

AND INPUT VITO THE PUBLIC COSTS AND COUNTY FISCAL

MODULE.

THE PUBLIC COSTS AND COUNTY FISCAL MODULE UTILIZES

CALCULATED EMPLOYMENT EFFECTS.OF, THE DEALOPMENTS

.TOGETHgR WITH COUNTY CHARACTERISTICS TO PROVIDE,

ANNUAL INCREMENTAL COUNTY PUBLIC SERVICE AND

FACILITY COSTS FOR THE PEAK AND SUSTAINED LONG-RUN

POPULAtION CHANGES CAUSED BY THE IMMIGRATION. THE

COSTS ARE PRESENTED FOR A NUMBER OF COMMUNITY

SERVICES. PER CAPITA COUNTY REVENUES AND EXPENbI-
,

TURE ESTIMATES ARE ALSO PUSENTED%
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DEMOGRAPHIC PRO ECTION MODULE

* P.ROJECTS ANNUAL COUNTY POPULATfON,BY AGEi

SEX, AND RACE,

THE COHORT-COMPONENT PROJECTION METHODOLOGY

IS EQUIVALENT TO:

CURRENT POPULATION*

BIRTHS

DEATHS

IN-MIGRATION

OUT-MIGRATION

= FUTURE POPULATION

V

a
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EMPLOYMENT
1,

EMPLOyMENT IMPACT PROJECTION MODULE

STEP 1

* IDENTIFY COUNTY TO BE ANALYiED

* SELECT ECONOMIC DEVELOPMENT TO BE SIMULATED
if

4

* lk IRECT LABOR i4EQUIREMENTS CREATE DEMAND FOR

NEW SECONDARY WORKERS

* EXPORT BASE EMPLOYMENT MULTIPL.IERS EST'IMATE

SECONDARY JOBS WHICH ARE ALLOCKTip TO THt

SUBJECT AND ADJACE T COUNTIES

* SECONDARY EMrL NT LS LAG6E1/01.0 REPRESENT

ITS SLOWER BUILDUP COMPARED TO BASIC
-

biPLOYMENT,

* TOTAL JOBS IS THE NUMBER OF NEW BASIC AND

, ADJUSTED SECONDARY WOFiKERS REQUIRED DURING

THE CONSTRUCTION AND OPERATION PERIODS OF,

THE NEW ECONOMIC DEVELOPMENT,

,

i

it ,

Go

srh

A

4

.1.
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EMPLOYMENT

EMPLOYMENT IMPACT POJECTION MODULE

STEP 2

* AVAILABLE' WORKERS = LOCAL POPULATION

(LABOR FORCE)

X PERCENT NEW WORKERS
LABOR FORCE PARTICIPA-

4 TION RATE INCREASE)

X UNEMPLOYMENT RATE
(DIFFERENTIAL
llIFFERENCE BETWEEN
LOCAL AND LOWEST
ACHIEVABLE UNEMPLOY-*\
MENT RATES)

AVAILABLE WORKERS = BASIC,WORKgRS
SECONDARY. WORKERS

TOTAL AVAILABLE WoREgs = LOCAL AVAIL,ABLE -

WORKERS WORKERS
WILLING TO COMMUTE
FROM NEIGHBORING
COUNTIES

N._
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BgIIC WORKERS

BASIC WORKERS ARE PEOPLE EMPLOYED IN JOBS THAT

PRODUCE THINGS THAT ARE SOLD

OUTSIDE OF THE COUNTY SUCH AS

AGRICULTURE; MINING; MANUFACTURING;

CONSTRUCTION; TRANSPORTATION.

BASIC WORKERS' WAGES ARE CONSIDERED "NEW" MONEY

IN THE COUNTY. THIS "NEW" MONEY

IS THOUGHT TO BE THE BASJS OF

GROWTH IN. THE COUNTY.

SECONDARY. WORKERS

SECONDARY WORKERS ARE PEOPLE EMPLOYED IN JOBS

THAT PRODUCE GOODS AND S VICES

SOLD IN THE COUNTY; SUCH AS TAIL

TRADE; LOCAL GOVERNMENT; SERVICES

(GAS STATIONS; DOCTORS; SHOE

REPAIR; ETC.).
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POPULATION EFFECTS
.

EMPLOYMENT IMPACT PROJECTION l'ODULOI

STEP 3
,

*
THE INCREMENT BETWEEN THE TOTAL AVAILABLE

WORKERS AND THOSE REQUIRED BY THE NEW

INDUSTRY IS ..ATISFIED BY IN-MIGRATION

I

*
POPULATION EFFECTS = NUMBER OF IN-MIGRANT

,

4
NEW BASIC/SECONDARY

* NEW HOUSEHOLDS'

&REATED
a

.,......

."

t

e

WORKERS

X'NUMBER OF PEOPLE PER

FAMILY

0

= POPULATION EFFECTS

X NUMBP OF PEOPLE PER'

HOUSEHOLD WHO WORK

r

/
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PUBLIC COSTS

PUBLIC COST MODULE

PUBLIC COSTS = NEW PEAK CONSTRUCTION AND LONG

TERM (SUSTAINED) POPULATION X

PUBLIC,COSTS PER PERSON

'CATEGORIES SOCIAL WELFARE

HOSPITAL

FIRE

SEWAGE

SOLID WASTE

RECREATION

LIBRARIES

GENERAL GOVERNMENT

WATER TREATMENT

EDUCATION

6,,
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ECONOMIC'IMPACT ASSESSMENf PARAMETERS

HOST COUNTY t
.

1. CONSTRUCTION EMPLOYMENT MULTIPLIER
St

,

(SECONDARY)

2. OPERATION EMPLOYMENT MULTIPLIER (SECONDARY/

BASIC)

3, BASIC SECTOR HOUSEHOLD FACTOR

4. SECONDARY SECTOR HOUSEHOLD FACTOR

5. MALE BASIC WORKFORCE PROPORTION

# 6. FEMALE BASIC WORKFORCE PROPORTION

7. BASIC FEMALE WORKFORCE PROPORTION

8. BASIC SECTOR IMPACT COUNTY COMMUTER

. WILLINGNESS

9, CONDAM' SECTOR IMPACT COUNTY COMMUTER

WIL INGNESS

10, BASIC SECTOR WORKERS PER IN-MIGRANT HOUSE-

HOLD

11. SECONDARY SECTOR WORKERS PER IN-MIGRANT

HOUSEHOLD

12. UNEMPLOYMENT RATE DIFFERENTIAL

13, DISAGG14EGATED VS. AGGREGATED LABOR FOCE

PARTICIPATION RATES

ADJACENT COUNTY AND COMMUTER VILLINGNESS FACTORS

/
6.

t.
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REVENUE AND.EXPENDITURES MODULE

REVENUE &

EXPENOTURES = NEW POPULATION X REVENUE AND

EXPENgITURES PER PERSON

CATEGORIES REVENUE (TOTAL AND PER CAPITA)

TOTAL

TAXES

CHARGES

TRANSFERS

0

EXPENDITURES OTAL AND PER CAPITA)

TOTAL

CAPITAL

OPERATIONS

EDUCATION

-POLICE

HOSPITALS

HIGHWAYS

.ANNUAL INTEREST PAYMENTS

DEBT (TOTAL AND PP CAPITA)

TOTAL

LONG-TERM SCHOOL ,DEBT

6,'

1.0



EIAM OUTPUT PROVCTS

ANNUAL PROJECTIONS OF POPULATION BY AGE,

SEX AND RACE.

ANNUAL DIRECT EMPLOYMENT REQUIREMENTS OF

ECONOMIIC DEVELOPMENT.

ANNUAL ESTIMATES OF/INDIRECT (SECONDARY)

EMPLOYMENT REQUIREMENTS CREATED BY THE

PRESENCE OF THE NEW ECONOMIC ACTIVITY,'

ADJUSTED TO REFLECT TRADE AREA INFLUENCES.

ANNUAL PROJECTIONS OF THE,LOCALLY 'AVALLABLE

WORK FORCE.

ANNUAL PROJECTIONS Ahb CHARACTERIZATIONS

OF IN-MIGRATfNEWORKER HOUSEHOLDS,'

. ESTIMATES OF' THE PUBLIC COSTS.OF PROVIDING

THESE ADDITIONAL PUBLIC SERVICES,

44STIMATES JF CQUNTY REVENUES AND EXPENDP'

TURESAEQUIRED T4,0SERVE'NEW POPULATION.

4
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A PEN AND'PAD PROCEDURE FOR ESTIMATiNG
COMMUNITY ECONOMIC IMPACTS

(I John Gordon'

University of Florida

Introduction

ghe purpose of this paper is to offer instruction on estimating
the economic, demographic and fiscal acts of change in a local
economy with the aid of a simele fr rk which can.be utilized with-,
out the assistance of ds comuter 4i.. ange analyzed may be either
the addition or loss of economic acti

. The method of impact
analysis presented is fairly unsophisticated, but the conceptual frame-
work.draws Upon community economic' analysis models currently available
im the Food and Resource Economics Department of the Institute of Food,
and Agricultural Sciences at the University of Florida. Although by
..no melns identical, the tabular output resembles correspondiAg tables(
frOm the computerized CommOity,Economic Impact Model developed by
'Ken Clayton.

Rconomic change can be introduced into a community from a number
of sources: In this,exjmple, We shall assume a new industry is con-
sidering a location in the community. Also, assume that it is the
operating (rather than construction) impacts which re of linterest.
The introduction of a new industry into a community (or,its loss)
creates a multitude of changes in the local economy. In the framework
,discussed, impacts are estimated and broadly categorized as (1) private
sector economic.imVacts such,as employment, income And sales; (2) demo-
graphic impacts such'as numbers of new ppoplej new houses and new
students and (3)..public sector fiscal impacts which include an identi7
fication of how revenues and expenditures for qie various units of
local-government may be.affected. This information is ptepared in
crOse cooperation with and then'presented to individuals, officials,
groups, and'agencies who are.actors in the community economic or growth

# management proctss.
-

7.

'Pin important contribution to locaLgovernment officials and inter-4
estea residents.of commeity economicftpact models is the reasonable
use of "Multipliers" wfiich indivte the magnitude of,the "respending"
or "ripple" effects. Multiplier.effect refers to.the total or overall
impact\stimulated by the initial, changes in economic activity. Impact
analyies utilize incomELemployment, and sales (output) ultipliers
depending upon the economic dimension relevant for,the Jparticular
Study. In Florida, muftipliers fOrPtles, emPloyment d incom9 are

. ,

vailable for afty-two industries in each of the state s sixtY2seven
counties. Alternative sources of multipiiers.exist, an the'lack of
a,readily available set of County multipliers shouldnot e viewed as
a reason not to'do an impact study. ,

The previous, numbered ono
ythe original document was blanit.
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Using the approPTiate multipliers plus some basdc information
about the project, an analyst Fan use this pen and pad framework to

estimate a number ,f economicqmpacts in a local economy. Basic infor-

mation required about the new industry includes annual sales, payroll

and employment. Obviously, the more specific the information about
the_immediate.changes that the analyst possesses, the more accurate

the estimates of impact will be.

Before proceeding to an explanation of a pen and pad framework,

let me emphasis that this is not the only such framework. It is a

framework that I have found useful in community economic education.
It helps me organize and explain community economic impacts to non-

economists. It is not suggested that the output of this.model is as

accurate as more sophisticated computer models. It is a conceptually

simple framework and, therefore, can be easily criticized by any

economist.

A Pen'and Pad Approach

Assume a new industry plans to locate in Example County, and the

likely economic and demographic impacts of this event are of'intetest

to citizens. , A pen and pad version of a community economic impact

analysis is demonstrated. Each table of the impact analysis is sys-

tematically described in the following explanation.

Table 1. Description of Development

the first table of the form is straightforward. It contains

three elements:, (item 1) the location, (item-2) type, and (item 3)

annual sales of the new industry. This infor;ation, seeminglzobvious,

is very important. The location must specify whether the industry is

in the jurisdiction of a city. In this example, the industry location

is assumed to be in Example County, but not within a city. Lotation-

Of new industry (item 1) specifies the "community" referred to in the.

following tables. In this' example, the study community is Example

County. The type of industry must also e carefully specified (SIC

code),so that the appropriate mul rs are used. The annual sales

figure is critical in estimating the sal s of related lspcal businesses:

The bakery products, SIC11418, company ha annual sales of $30 million.

Table 2. Employment Impacts

A careful revieW of this table is essentral for two reasons.
correctly,estimating the employment impacts of a project is

i"cruciarto the subiequent tables, and, secondly; the'employment deta
inputs require making several major assumptions.. Two basic pieces of

--inrormation are especially desired from this table: (1) the numberLof

net:hew jobs being created (pr lost) for existing county residents and

(2) the number of workers moving inp the county to.take new jobs. Be

alert for distinctions between employment for residents versus non-('

residents and, also, for exiiting residents verus new reeidents.

!II
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This,table,begins by listing...the, gross number of new jobs being.
offered at the plant. Generally, this number is readily available and
is freqently referred to as new direct employment at the plant. In

this example, it will be assumed that the new plant will hire 300
direct employees (item 4). ,

At this point, it is necessary to work toward an estimate of the
number of these 300 direct jobs which will actually be filled by exist-
ing county residents (item 9) and net new dirett employment in the
county,(item 10). Four situations can reduce the net emeloyment effect
of these newly avaiable positions to existing county residents.

(1) Obviously, the number of new employees moved in by
the company and any...other positions expected to be

filled by new residents should be noted (item 5).
Here this number is assumed to be 30.

(2) Residents of neighboring counties accept some of
the new direct jobs and commute daily from outside
Example County. These are new direct jobs, but not
for residents of Example County. In thetlexample,

assume 70 incommuters (item 6).

(3) The appearance of new jobs in a community may
prompt some local residents who commute ojitof the
county to switch to the in-county jobs. These jobs;
then, are taken by existing residents wh are
already employed. Hence,Lthis occurren e results
in a reduced intrease in local employme t. 'Assume,
in this example, a reversal of commutii by 25
residents (item 7).

(4)t In most instances a,local resident changing from an

existing job to one:at the new plant.will be replaced
in his former position. Sometimes, however, the
fo4mer job will be left vacant or eliminated. This
may-iiN4r when thatijob position was held by a
family member or if business activity was especially
slow. In such cas.es, the employeeviikas simply shifted
jobs, with no additional'employment created. We will
assume 5 such caSes in this example (item 8).

What's left of the original 300 jobs after deductions of 30, 17,
25 and 5? Simple-subtraction reveals that what\is left is 170 net new
direct employment positions to existing county residents (item 9).
This figure is comprised of three.categories of employees:

(1) those that were previously unemployed

(2) those that were not in t4labor force

(3) those who shifted from jobs within the county and
their vacancies were refilled by county residents
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Now the analyst can add the estimated new workers who will per-
manently move into the county to work at the plant (here assumed to be
30) and the previously estimated number of new jobs filled by existing
residents (170) with a result of 200 as the estimate,of the net new
direct employment in the county (item 10). To reiterate, this figure

now includes both new resident workers, item 5, and existing county

residents, item 9.

At this juncture, the employment multiplier specific for the
county and industry in question is needed. Multipliers are not deter-

mined within this simple framework and must be estimated exogenously.
The employment multiplier (assumed to be 1.60) is reduced by the 1.00
direct employment (item 11) and multiplied by the 200 net new direct
employment positions in the county (item 10) yielding a product of

120 (item 12).. This figure refletts-the indirect and induced jobs
created by the direct employment. Total employment created from the

direct employment of 200 county residents and 120 indirect and induced
jobs is 320 (not shown as an item number).

The 120 indirect and induced employees all work within the county,

but they are not necessarily county residents. To determine the net

effect on existing county residents, subtract the number of jobs
filled by new residents, in-commuters, formerly out-commuting residents

t

and.the

I

nfilled jobs left vacant or eliminated when workers shifted

to new p itions from the total indirect and induced employment esti-

mated to ork in the dounty (item 12). The result of these steps is.

the net new indirect and induced employment to existing county resi-
dents. If we:assume 3, 10, 6, and 2 as the subtracted values (items

13, 14, 15 and 16), respectively, the net new indirect and induced
employment figure to existing residents will be 99 (ited 1.7). Total

net new emploment for existing residents is shown (item 19) as 269

(the sum of items 9 and 17).

Any newilworkers (item 13) expected to move into the county as part
of the expanded indirect and induced employment can now be added back
to the 99 indirect and induced.employment of existing residents (item

17). Here we assumed a small number, 3. This summation yields the

net new indirect and induced employment in the county - including both

existing and new residents of 102 (item 18). We can now add the net

new direct and net new indirect/induced jobs to get the total net new

jobs in the county (200 plus 102) or 302 in this,example (item 10'plus
item 18 equals item 20),.

Table 3. Demographic Impacts

TOe third table indicates the overall changes in local population
that can be anticipated as a result of the new employment opportunities.
This information will be valuable later in estimating public sector

finances. Item 21 is a listing of the number of people in the study

area. Ttle number of additional residents is yery simply estimated as
thedproduct of the new county resident workers mdltiplied by the aver-

age*household size. Table 2 shows the former number to be 33 . (items

r-\
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5 and 13).and household size is here estimated at 3.0; hence the
additional residents are estimated to be 99 (item 22).

.-t

Knowledge of the local housing situation is essential to properly
make the next estimate. The additional households, that is, families,
are assumed in this example to be identical with the new resident
workers. (The only exceptions would be if more than one dew worker
came from the same family.) The number of new housing units needed
to accommodate any influx of new workers depends on the availability'
of dwellings in the county. In this example, a very low vacancy rate
is assumed, and 25 new housing units will be required (item 24).

Additional public school enrollment is estimated very simply by
multiplying the proportion of school age expected in the new popu-
lation by thrnumber of new residents expected, 0.20 times 99 equals
20 new schoo aie children.

Table 4. Local Business Sales

The information generated in Table 4 shows how the presence of
the new business will.affect sales of existing local enterprises.
This calculation begins witiithe gross annual saleq,made by the new
industry. That is assumed to be $30,000,000 in thii'exalle, (from
item 3) and is termed "direct sales" (item 26). 'The outp t or sales
multiplier from the computer model for the Balsery Products Sector of
Example County is 1.90; for every one dollar sold outside the county
by the plant, an addtional $0.90 of business activity is generated
within the county (item 27). This spin-off business is termed""in-
direct and induced sales" and amounts to $27,000,000 ie Example County
(item 28).

Indirect and induced sales include three separate components. The

first involves the sales of materials and services to .the plant from
county businesses. Although the magnitude of these sales cannot be
determined directly using this method of analysis, it is revealed in
input-output models. The second component of the ripple effect is
local sales to the aforementioned firms; i.e., all the'local sales of
services and materials to those businesses dealing directly with the
new industry. These first two components are indirect sales. The final

aspect of local business stimulation are induced sales; the local
spending fog the wole range of goods and services demanded by houge-
holds earning new direct and indirect income.

Total local business purchases is the sum of direct, indirect and
induced buslness activities and is $57,000,000 in this example (item
29).

Table-5. Personal.lncome

The effect of a new industry and new jobs on local incom is

revealed in Table 5. The value estimated is the total new per onal
st income available to county residents.
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The estimation.begins with the total payroll at the.plant. In

the example, the direct emPloyee payroll at the plant is given as
$3.0 million (item 30). This figure is then auqmented to reflect new
direct personal income; this being essentially wages and salaries plus
other employee compenSation gxcluding the employer's share of social
security contributions. The degree of employee fringe benefits can
vary substantially between firms. New direct personal income in this
example is assumed equal to payral plus approximately 20 percent or
$3.6 million (item 31).

To derive the impact on county personal income, the previous
figure must now be reduced to reflect only those direct employees
living in Example County - both existing and new residents. One

hundred seventy or 56.7 percent of the aew workers %re existing
residents. They will receive an estimated $2,041,000 of the new direct
personal income (item 32). Two-thirds of the 300 direct employees,
200, are, or will be, cOunty residents. Therefore, 66.7 Percent of
the new direct personal income will accrue to residents - $2,400,000
in the examplk (item 33).

Now the new indirect and induced personal income to-county resi-
dents is calculated, assuming an income multiplier 0411 1.80 (item 34).
One dollar of direct personal income to residents creates total income
in the county of $1.80. The estimate of indirect and induced income
is $1,920,000 (item 35). Total new personal income is the sum of
direct personal income to residents and indirect and induced personal
income to residents, $4,320,000 (item 36).

Table 6. Taxable Property Value

The final two tables address public sector impact's of community
economic change; namely, what happens to local gqipernmen revenues and

expenditures. Table 6 presents the basic information,o increased

(or decreased) property value.

A change in taxable property value can be anticipated from the
new industrial development itself (item 38) and from new residential
construction built to house new county residents (Aem 39). These

changes in property value are shown for each major taxing authority
in this example, the county and the school district.- Please note t t

in actualitx, some of the new houses will'vervlikely be constructe
within the boundaries of a city or town. This occurrence can be
easily accommodated by following the same procedures to estimate
impacts for the city in Tables 6 and 7.

The property value of the new project may be known if it has
already been built and assessed. If not, the value of the site,
building and equipment can be estimated. Estimates fol. residential

property values must be made based on average home values in the area.

41/t
Space Is left in the table for inueases in commercial (item 40) and
industrial (item 41) property value, if any.
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In this example, the taxabie val e of the new property is assumed

to be $4,500,000. Twenty-five new dwe ling units are anticipated. :The

taxable value of each home is estima d to be $50,000 or a total of
.

$1,250,000 (item 39). Thy4fore, to a,1- itional property value will

be $5,700,000 for the school distric

Table 7. Public Sector Impacts

The final table contains infOrmation on public sector revenu
and receipts. Many simplified assumptions are required to generat
these estimates in a pe and pad approach (or for that matter, any

Ile

approach).- Capacity or pital investment decisions and marginal v rsup,
average concepts are pa ticularly difficult. An analyst with some
experience in impact analysis can replace Table 7 with the comparable
table from Ken Clayton's computer model analysis.

Property tax revenue from the new development (item 45) and from
any new housing units (item 46) is estimated by applying the current
millage rate to the property values from Table 6. The millage rates,
which are readily available, are assumed td be 5.50 for the county
and 6.00 for the school district in this example. The annual tax

revenue from the new plant to the coUnty is, therefore, $24,750 to the
county and $27,000 to- the school district. Twenty-five new dwelling
units are added to the tax roll at a value of $45,000 ($50,000 less
an assumed,$5,000 homestead exemption). These new.houses yield $,6,188

in annual property tax revenue to the county and $6,750 to the school
district. Thus, total property tax revenue to the county is $30,938
'and $33,750 to-the school district.

One way of estimating other annual revenue that accrues to a local
government is to estimate on a per capita basis and then multiply by
the number.of new county residents. These additional revenues may
come from user fees or state and federal revenue sharing. Many of

these sources are, to a degree, population based. Estimates of these
revenues can be based on local knowledge or by reference to state
summaries of local government financial data.

Total additional annual revenue (item 49) is simply the sum of
new property tax revenue (item 47) and new "other" annual revenue
(item 48). In the example, other new revenue of $75 per capita for
99 new residents is expected in the county, so the total additional
revenue is $38,363 to the county. The school district receives shared'
state and federal revenue of $325 per student for each of the 20
students or a total 'of $6,500. Thus, when added to the $33,705 of
property tax revenue, total revenue to the school district is expected
to increase by $40,250 (item 49).

New expenditures for'local government are estimated in a parallel

manner. Any capital outlays for physical improvements related to the
new industry must be identified and appropriately amortized. Street

construction and extension of water and sewer lines are examples of
this.type of expenditure. Increased spending on fire and police

73,
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services or, municipal refuse collection would also be entered here.
Identifying specific, separable cost items associated with the new
industry is very difficult. In this example, the total is assumed
to tie $8,200 per year (it& 50)..

To estimate additional governmental expenditures related to new
population, some per capita figures of government spending are neces-
sary. Marginal figures are desired, 'but average per capita expenses
are usually available. Per capita estimates may be available locally,
or they may usually be obtained from a government source on state and
local government finance. Theeb publicatiOns usually provide expendi-
tures and revenues for units of local government. In Florida, the

following seven categories are utilized in the reporting of local
government expenditures: (1) public safety, (2) human services, (3)
culture and recreation, (4) physical environment, (5) economic .

environment, (6) transportation and (7) general government services.
A previous assumption placed a4ditional county population at 99 (item
12). Assumed per capita expenditures for county services total $190;
therefore, new population-related expenditures are an estimated
$18,810 (item 50). Assume that per capita student expenditure for
each of the anticipated 20 new students is $1,650 or a total of $33,000
(item 51 and also item 52).

*s.

Total additional annual expenditures is the sum of the new amor-
tized capital and/or operations outlays for the plant and for addi-

tional population. In this case, that figure is $27,010. The differ-

ence between total new revenue and total new expenditures is the net
surplus or deficit; an $11,353 surplus occurs in the county's annual
.finances and $7,250 surplus is shown for the school district.

This discussion of Table 7 has centered only on county govern-
ment. The same process.should be followed for city government, the
school district and special districts. The final entry for all
categories is theoeisting tax rate in each jurisdiction.

st,
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Table 1. Description of Development

Item Number Item Description Item

1. Location of new industry Example County, Florida
2. Type of new industry Baker Products (SIC 1418)
3. Annual Sales of new industry $30,000,000

Table 2. Employment Impacts

Item Number Item Description ,Employment*

4. New direct employment at the'plant 300

5. Jobs filled by outside people moving
into the community (new residents) 30

6. Jobs filled by in-commuters 70

7. Jobs filled by community residents

8.

whd formerly were out-commuters

\ Jobs filled blIresident workers whose
previous position in the community

25
go.

is not.refilled 5

9. Direct jobfilled by existing community
residents (item 4 less items 5, 6, 17
and 8) 179

10: Net dew direct employment to existing and
new residents (item 5 plus item 9) 200

11. Indirect and induced employment multiplier
(1.00 less total direct, indirdct,
and induced employment muLtiplier) 0.60 Ss.

12. Indirect and induced employment (item 10
multiplied by item 11) 120

13. Jobs filled by outside people moving
into the community (new residents) 3

14. Jobs filled by in-commuters 10

15. Jobs filled by community residents who
were formerly outictuters 6

16. Jobs ttlled by 'resident orkers whose
previous position in the community is
not refilled 2

17. c Indinect and induced jobs filled by exist-
ing community residents (item 12 less
items 13, 14, 15, and 16) 99

18. Net new indirect and induced employment
to existing and new residents (item
13 plus item 17) 120
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Table 2. Employment Impacts (continued)

Item Number Item Description Employment*

20.

Total (direct, indirect and induced),rnet
new employment to existing community
residents (item 9 plus item 17) 269

Total (direct, iddirect and induced) net
new employment to existing and new com-
munity resides (item 1r0 plus item 18) '02

*Employment definitions
Direct: Employment in the new industry.
Indirect: Additional employment in existing industries due to

'output demands by new industry.

Induced: Additional employment to existing induStries due to

output demands by new residents.

Table.3i Demagraphic Impacts

ItebNumber Item
r

Description Number

21.

22.

Residents
Existing
Additional

0,

10,500

99

Households

23. Additional households 33

24. Additional housing units 25

Public School Enrollment

25. Additional 20

*Additional residents are estimated as the product of item 5 plus item

9 times average household size.
Additional households are assumed to be the same as the number of new

workers.(item 5 plus item 9).-N
Additional housing units are an estimate based on knowledge of the

local housing situation.
Additional public school enrollment is estimated as the product of

additional residents and the percentage expected to be of.sthool

age.
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Table 4. Private Sector Impacts: Local Business Sales

Item Number Item Description Sales

26. Direct sales from plant
27. Indirect & induced sales (output)

multiplier (sales multiplier
less 1.00)

28. Indirect & induced business sales
in the cbmmunity

29. Total sales increase in the community

$30,000,000

0.90

27,000,000
$57,000,000

Table 5. Private Sector Impacts: Personal Income

Item Number Item Description 4;

30. Payroll at the plant (direct)
31. New direct personal income
32. New direct personal income to

existing residents
33. New direct personal yhcome to

residentg 4

34. Indirect & induced income
multiplier

35. Indirect & induced',
36. Total new personal income in the

community

sonal. Income*

--Dollars--

,000,000

2,041,000'

2,4085-000

0.80

1,920,000

4,320,000

*Personal income is a specific income concept from the national accoun-
ing scheme. In this case, personal income'is essentially wages and
salaries plus other employee compensation less the employer's share of
social security contributions (assumed to be payioll plus 20 percent).
New direct personal income to existing residents i.K...the gommunity is

the proportion of the payroll to existing residents (item 9 divided
by item 4) times new direct personal income (56,770 timeg $3.6 million):
Total new personal income is the sum of new personal income to region
residents plus indirect and induced income generated in the region.

7 J.
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6. Taxable ProPerty Value

Item /tem City County Schooff7

Number Description Government Government District

Dollars

Additional Property Value
38. New development 1,250,000 4,500,000

39. Residential 1,250,000 1,250,000

40. Commercial
41. Industrial -

42. Total Additional 5,700,000. 5,700,000

Table 7. Public Sector Impacts: Annual Revenues and Expenditures

Item Item City, County School

Number Description Government Government District

Dollars

Revenue
Property tax revenue

45. New development 24,750 27,000

46. New residential 6,148 6,750

47. Total . 30,938 33,750

48. Oter annual revenue 7,525 6,500

49 fotal additional annual revenue 38,363 40,250
l

Expenditure
50. New plant 8, 2A 0

51. New population ,
181,810 33,000

52. Tqtal additional annual
,

:n.

expenditure 27,010 33,000

Net surplus (defici0 1-1 ,353 7,250

54. Property tai millage** A.

..,-

Existing rate
:,

5.50 6.00

,

*Value of residential property is net of $5:000 Homestead Exemption.

**Per $1,000 asessed valuation.'

1%

"t.



POLICY SIMULATION WITH THE
SOUTH CAROLINA IMPACT MODE,

Mark S. Henry
Clemson Univeriity

Introduction

1

Although many planners in nonmetropolitan areas of the United States
are aware of the renewed growth in their communities, it ould hardly be
surprising if they were unprepared for developing plaltpjto mitigate
growth pains. After all, trends persisting until thp arly 1970s gave
every indication that they should instead be devisirg strategies to
combat the problems associated with population 1ss i/n their communities.
However, growth is now a fact of life in many.ru l communities, esp.,.
ecially.in the South and West. For many years, t is was the major goal
of community leaders. Now that it has arrived, giowth must be managed
well to maintain the amenities of rural afeas thii are an important
.source of that growth. The purpose of this article is to describe the
results that can be 'obtained from a model develOped at Clemson and .

available for use by local officials an ianners in South Carolina.

What Fiscal Impact Models Db

Most fiscal impact models essent(ally assume that a firm,has made
a decision to locate in a particular area. Given the number of employees,
capital investment, assumptions,about the so ioeconomic characteristics
of the new workers, hnd assumptions abou e spatial allocation of the'
new labor force,, then loeal output, income employment, and fiscal

.

impacts are calculated (See Figure 1).

if

The South Carolina' fiscal impact model is computerized and thus ,

results from the model are easily obtained within a day's time. How-
ever, careful consideration must be given to the required input data.
Accordingly, the South Carolina impact model works best when local
officials and planners work with researchert at Clemson for a few days
to prepare the data concerning local government operating costs for
their communiti.

Why Fiscal Impact Analysis Is reeded

Officials in both declining and rapidly growing areas must make
decisions on new and replacement investments to maintain the desired .

levels of k.apital stock of sewers, water, roads, schools, etc. Their
decisions are based on their perceptions of the future needs of their
communities. These perceptions in turn depend op their assetsment of
economic-demographic change in the area. Beca4se of the long-teft
financing arrangements for public sector capital, the decisions that they
make in a given year will result in a long-term financial burden for
the community. Thus, local decision makers niust make a concerted effort
to estimate economic-,64oftrhphic changes in their community accurately,

MR

R

41,
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Policy Simulation with the South CarolialwlImpact Model

, Through simulation, location of a neW plant can be assumed to bee
either in or outside the city. limits. Local knowledge of available
housing can be used to esgmAte residential location patterns for
immigrants. The resulting revenue and expenditure patterns can the
'devised to manage growth..

A Case Study

' Our case study'sinvolves the hypothetical location of a paper

products firm in Johnsonville, South Carolina, a rural community of r-

, 1500 people. The Johnsonville city planner provided per capita expstud-
ture for various public services. He estimated that no,new.capital
expenditures would be needed and assumed that the new plant would locate
in,the city limits. The plant would have innual sales of $15,000,000
and directly employ 250 new workers. It was assumed that one-half of
the inmigrating direct workers would re 'de in the city and one-half in
thetmnty but outside the city..

. ,

Annual public sector economic impacts associated with ihe new paper
manufacturer plant are prssented in Figure 2.* Zero values 6ccur in
those catepries which art not pertinent (e.g., the city of Johnsonville
does not incur any cost for public welfare). For Case 1 (no new capital
expenditures and firm location in the city) total additional annual
revenue of $59,000, $15,000 swi$189,900 are generated, respectively,
for the city, county, and school district, if the new plant located in
Johnsonville. Given the expected total additional annual expenditure,,
a fiscal NET SURPLUS is projected for the city, county, and school
district. If this surplus (or deficit) is extended to all property
owners in the respective jurisdictions it would result in a millage
dedrease of $15.03 per $1000 gf assessed valuation in the city, a .02
decrease in the county millage, and a .63 decrease'in the school-district
property tax millage'. Alterhatively, taxes could be kept at current
rates in the city and a subsidy equal to the net surplus could be used
to attract the new plant to the city itself.

Figure 3 presents the summary estimates from the following Scenarios
while assuming that 50 percent of the new direct employees and their
families live in the citY':

Case 1. The 6riginal assumptions described above.

*Note that the private s,ectof, population and employment impacts

are also rountinely found during a model run. These results.are not

listed here to conserve space. For a full report see South Carolina

Impact Model: User's Guide by H. Henry, et al., (D4artment of
Agricultural Economics, Clfmson University,,Clemson, SC 29631).

+4t:"
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Case 2. Let the plant locate in the couhty but outside the;city.

Case 3. Assume city publ'ic capital is at Capaciey for water,
sewer and education and the firm locates in the'city*
as described in (1).

Case 4. Asqpme (3) .but let the irm locate in the coanty.
'

t.- By-comparing the results in Figurg 3, the value of'simulation with
the fiscal impact model is revealed, Assuming that no added public
capital will b necessary, the location of the firm in on Out of
the city lim results in the city moving from the posi ion.in Case 1
of a potenti dedrease of 14 mills to the Case 3 result of a millage
,increase of 2.59, all else'the same.

Further,'if it turns out that neW"publiccapital must be/purchased,
then,the city (if it chooses td finance the new capital thrpugh tax
levies.) will have to raise the millage rate. If*the firm locates in

, 'the city, millage would have to iiiCrea§e by about 4 mills while an out-
P of7city location implies a city millage increase of over 21 mills. The.

. difference ih the millage rate yields an estimate of the cost to current
ci.ty residents' of subsio. .: new capital for'new city residents as

.

.
' well-as providing for ioreop.ra ig revenues to provide services for

all immigrants whether thei are cit sidents (and tax payers) Vr not.
" . . .

. The community leader could attempt to ?,11 he new firm to)locate
'in the city by demonstrating the,benefits of the public services it
offers.relative to a couhty location. This obviously would benefit the

, city residents in either case 1 or Cae 3. Nonptoperty tax sources Of'
.. local revenues might be explored either by a new tax base (sales, incomeo

-, etc.). or-by appealing for more'intergovernmedtal aid (EPA grants, etc.).
Knowledge bf expected impacts from growth would enhance the ability of

...:w
-

a small city to compete effectively for grants-in-aid. lin, any case,

the ability to assegs the impaceof a new plant in a rural communityi
" before'the prant,is built is,a powerfdl tool for managing tcommunit

growth.
e

4
4.

4Pit.

'
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Basic Components of the S.C. ImPact Model, Version 1.1
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Figure 2. Economic Growth Impact Analysis: Public Sector Impacts.

City County School

Revenue
Property Tax Revenue*

New, Development

Residential
Commercial
Industrial

Total

17325.

7364.

166.

1469.

26324.

Dollars

O.

9485.

189.

O.

9674. .

36225.

23208.
463.

'30719.
90615.

Public Service Charge 28730. 326.

Intergovernmental . .

Federal 2245. 4285. 25196.

State 2511. 1223. 74073...

Local O. O. O.

Total 4756. 5508. 99269.

bExtra Annual Revenue O. O. O.

Total Additional Annual Revenue 59809. 15508. 189884.

Expenditure
Operating

General Government 2152. 4596.

Police 6667. 1851.

Fire 898. 32.

Other Public Safety 121. 111.

StrOets & Highways O. 1877.

Parks, recreation & Nat. Res. .0. 418.

. Health & Hospital 392. 1176.

Public Welfare O. 4240.

Refuse & Trash
/

Sewage,
4707.

17223.

799.

O.

Utilities 10049. O.

Misc. Expenditures 1046. 591. ... -

Total Operating Exp9nditures 43254, 15692. 142548.

Capital Outlay O. O. O.

Annualiaebt Service .0. 0. 0.

Extra Annual-Expenditures O. O. O.

Total Addition Annual Expenditures 43254. 15692. 142548.

Net Surplus (Deficit)
,-,

16555. -184. 47336.

Property Tax Millage** ,

Existing Rate 55-:0000 47.002 115.0000

All Property DifferenEiaI -14.041 - 0.002 -0.6258

*Value of industrial property is exempt from cdun property taxes.

**Per $1000 assessed valuation.-

b.)



82

Figure 3. Simulation Results for Johnsonville, South Carolina.
Impact Analysis: 50 Percent New Residents in City.

Fiscal

Case 1 Case 2 ease 3 Case 4

Change in Revenue:
City $59,139 $28,398 $59,139 $28,398
County 15,508 15,508 15,508 15,508
School District 189,884 189,884 189,884 189,884

Change in Expqnditure:
City 42,644 30,444 63,896 45,616
County 15,692 15,692 16,215 16,215
School District 142,548 142,548 171,859 171,859

Net Surplus:
City 16,494 -2,046 -4,758 -17,218
County -184 -184 -706 -706
School District ,47,336 47,336 0,025 18,025

Propert:y Tax Millage:

Existing
,City 55 55 55 55
Cunty 47 47 47 47

School District 115 115 115 115

All Property-
Differential':

City
1

-14.03. +2.59 +4.05 +21.84
County .., ' -.002 +.002 +.669 +.009

School Distrigt -.63 -.63 -.238 -.238
.

i

t)



THE TEXAS ASSESSMENT MODELING SYSTEM (TAMi):
A METHODOLOGY FOR PROJECTING

SOCIOECONOMIC IMPACTS OF LIGNITE
DEVELOPMENT IN RURAL TEXAS

--' Lonnie L. Jones and Steve Murdock*

Texas A&M University

Lignite development is becoming of increasi.ng importance to the
State of Texas. As other energy resources are exhausted and as energy
prices increase, Texas lignite is expected to provide an increasingly
larger proportion of the state's energyneeds, particulag,ly in the gen-
eration of electricity. The state's lignite resources are estimated to
consist of 12.2 billion tons of strippahle lignite (Kaiser, 1978) in
addition to over 100 billion tons of degp basin lignite (Governor's
Energy.Advisory. Council, 1974). Texas' lignitevroduction has increased
from 2 million tons in 1970 to 15 million tons in 1977 (Kaiser, 1978).
Total production is expected to exceed 50 million tons per year by 1985
(Kaiser,.1978) and a number of latge scale power,projects are projected
for construction in the next few years. to

The impacts of these developments are likely to occur primarily A
rural areas and are expected,to affect many relatively small communities
(Murdock, et al., 1979a). The communities are likely to experience a

large number of changes as a result of lignite development. These may
include such long-dedired changes as increases in business activity, tax

4 revenues, employment and population; but also less desirable changes such
as increases in Public service demands and costs, increased affic 'and
congestion, changes in air and water quality, increased levels of crime,
and an altered way of life for many community residents. Wh her the
changes provide largely opportunities or problems for rura communities
depends to a large extent oh whether they have been accurately antici-
pated by local public and private officials. To effectively plan for

,

the socioeconomic impacts of such developments, these officials must
have answers to such questions as: (1) How many new jobs will be created
as a result of the developmen0; (2) How many people mill cdme to my
community as a result of the development?; (3) How many new housing
its and. what types of units will these new persons desire?; (4) What

if

re the types of servises most likely to be negatively and positively
mpacted by such a development?; (5) What level of new revenues and

.

xpenditures are likely to be created by such developments and wilt
ublic revenues equal the public costs resulting from such a devertp.-
ent?; and (6) How will such a development affect the way of life and
he quality of life in my community? I

*Professor, Department of Agricu1tu4k1 Economics and Professor and
Head, Department of Rural Sociolbgy, Texas AO University. Technical
article Number TA18003 of the Texas Agricultural Experiment Station,
Texas A&M University, College Station, Texas.
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The purpose of this paper is to describe the method by which infor-
mation needed to addrer these questiAs is being provillded to local
leaders in the areas of Texas being impacted by large lignite develop-
ments. First, a brief description of the dimensions that must be
addressed when attempting to project socioeconomic impacts is presented.
Then, a computerized socioeconomic impact projection systa developed4
by researchers in the Department of Agricultural Economics and Rural
Sociology at Texas A&M University, the Texas Assessment Modeling System
(TAMS), which seeks to provide projections that address the major
socioeconomic issues in impacted areas is described.

Dimensions in Socioeconomic Impact Projections

The nature of the socioeconomic impacts likely to occur in a rural
area as the result of a lignite development, such as the construction
and operation of a coal-fired electric generating facility, are largely
the product of the idteraction of three general factors: (1) those
related to the characteristics of the project; (2) those related to the
baseliqe characteristics of the areas and,(3) thoseorelated to the
characteristics of the new workers that move to rural areas as a result
of such developments. Lignite developments tend to be quite large
relative to most other ruralindustrial developments and the socio-
economic'impacts are generally spread over several communities within
the impact area.

Hence, the type of project (coal mine, lignite-fired electric gen-
erating facility, imported coal-fired electric generating facility,
etc.), the exact geographical location of the project, the number of
workers required by the projecyn both its construction and operational
phases, the length of the construction/and opertional phases of the
project, the expected expenditures of the facility within the local area,
and the developer's policy toward hiring and training local persons
Will all affect the magnitude,of impaets on an individual community.
Thus, projects that are close to a community, Oat require large work
forces for both conseiuction and operational pfiases, that have expedited
construction schedules, that expend a large part of project costs in the
local area, and that hire predominantly non-local persons are likely to
have larger impacts (botff positive and negative) for a community than

rprojects farther away and lacking these characteristics. Impact pro-

'jection methodologies must take into account such key projection
characteristics as: (1) location; (2) work force size during various
project phases; (3) length of project phases; (4) level of project
expei4itures in the local area.

In addition, project impacts are affected by a nuMber of impact
area characteristies. These characteristics include the number
of local persons with the necessary ski.11s that are available to take
project-related employment, the level of development of the area's
services and businesses, the prevailing revenues, expenditures and other
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fiscal patterns in potential settlement areas and the range of alter-
native settlement areas. In general, the large the number of local

A workers available for employment in the area, the smaller the number of
new (non-local) workers needed and the less dramatic the magnitude of
impact. Also, the greater the level of development of local Services
and the more positive the area's fiscal picture, the more able the area
is to absorb impacts. Finally, the greater the number of alternative
setnlment sites for new workers, the less likely impacts are to be
co ntrater&r extensive at any one site. Impact projection models
m st asses: (1) the likely level of local employment at the project;
(2) the level of present services and,ifiscal bases;. (3) the likely over-
all attractiveness of local settlementi:areas.

Finally, the characteristics of those non-local. workers that move
to impact.areas must be taken into account. The family size and other
characteristics (demographic characteristics) of these workers, their
settlement preferences, perspectives, and service preferences and
requirements will affect the magnitude, location and types of impacts.'
Impact projections must assess: (1) non-local worker characteristics
(including those of their families); (2) non-local worker settlement
patterns; (3) non-local wo-rker service preferences, demands, and
requirements. '

Only if the characteristics of the project, tfie area, and new
workers are correctly estimated and correctly interrelated will projec-
tions of impacts accurately reflect the actual impacts. Clearly, the
range of dimensions that must be examined in socioeconomic impacts iS
extensive, and the task of projecting such impacts is a challenging one.
Only with such projections, however, can the planning needs of private
and public decisionmakers be satisfied.

Ilk
The Texas Assessment Modeling System,

Prior to the development of the Texas Assessment Modeling System
(TAMS), there existed no comprehensive methodology for providing infor-
mation that.could address the various dimensions of socioeconomic impact
associated with large scale lignite developments in a timely, flexible
and accessible manner. A thorough review of models used in socio-
economic impact analysis led to the,,conclusion that among the most widely
used and sophisticated of such models were the North Dakota Regional
Environmental Assessment Program's Red I and Red II Models (Markusen,
1976). These models have been widely used by state and local private
and public decisionmakers in North Dakota for several years.

1

Given the characteristics of the North Dakota model and its proven
utility, researchers at Texas A&M determined that its adaptation to the
Texas lignite area would provide a useful assessment tool for the State
of Texas. This model w.as adapted to the lignite area of East Texas
during 1978 and 1979 under sponsorship from the Center for Enefgy and
Mineral Resources, the Texas Agricultural Experiment Sation, and the

Z'S,

-1
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Texas Agricultural Extension Service. It is fully operational and

available for use within a 53 county area for assessing the sociá-
economic impacts of a variety of lignite-related developments. Its

characteristics are described below and a more detailed description is
available in sources available on request from the authors (Murdock,

et al., 1979b, and 1979c).

The Texas Assessment Modeling System (TAMS) is based on-an exten-
sive local area data base, provides rapid turnaround time, allows the
user to examine the implications of numerous alternative scenarios with

relative ease, and provides projections at a variety of geographical
levels for each year during a project's development. TAMS addresses

each of the major socioeconomic dimensions described above and is
currently being expanded to include an environmental module to examine

effects on air and water quality and land use. Finally, it'is organized

id an administrative structure that insures direct and continuous inter-
action between users and model developers.

The Texas Assessment ttodeling System is a fully computerized inter-

active socioeconomic projection system. It provides projections of

, economic, demographic, public service and fiscal conditions for each

county, each city, and each school district in a designated impact
region for a 25-year planning horizon. It is presently available for

use in a 53 county area in East Texas (see Figure 1). The model can

project impacts in a large number of socioeconomic Aimensions, for each

of the six regions, 53.counties and over 300 cities and school districts

in the project area, and Can do so while providing the user with a large

number of directly alterable parameters and reporting options.

Model Structure

The model's structure is composed of six basic components:

1: An Economic Input-Output Module

2. A Cohort-Survival Demographic Module

#3. An Economic-Demographic Interface Module

4. A Residential Allocatidn Module

5. A Service Requirements Module,

6. A:Fiscal Impact Module

A generalized flow diagram of the model ii presented in Figure 2.
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As indicated in Figure 2, the economic module is used to estimate
the level of business activity for each economic sector required to
satisfy a specified level of sales to final demand. Employment require-
ments by sector and development phase are then derived from-the estimates
of business actvity. The demographic module provides projections of

, populatIon.by age and sex and an estimate of the available labor force.
The interface component links the projections of required employment
from the economic module with the projections of available employment
frekthe demographic module to determine the level of employment needs
that can be met by the indigenous population and those that must be met
by the inmigration of new workers. The residential allocation module
estimates the settlement patterns of new workers and their families and
the service requirements module provides projections of the increased
service needs associated with population growth. The fiscal impact
module provides projections of the expected changes in public sector
Costs and revenues resulting from the economic and demographic changes.
The various modules operate differentially at the regifenal, county,
and municipal levels.

Model Outputs,

Outputs are available as selected by he individual user at the
iegional, county, and municipal levels for each year during\t.he project
period and include:

J

1. Business activity (suthmation of business and ind stry sales)

2. Personal income (total)

3. EmplOyment by type (non-project and project.4elated types

4: Population .(total)

5. Population by ap and sex

6. Housing.demand by type. (single family, mobile home, multiple
family and Dthenr-

1. School enrollmentg by grade level,

8. Criminal justice services.requirements (number of polacemen
required,,offenses, etc.)

. Medital service requirementt (number of doctors, hospital
'beds, etc.)

" ,

10. poblie sector costt bi type 'of seryice
. .

11. iublic sector reven'ues by revenue
source1

.

12: Net fiscal balance.
,
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The model provides several user reporting options. Among the

reports than can be selected are:

1. Regional Economic Activity Report.: Provides information on

regional levels of business activity and personal income and
numeric and percentage change,in these from year to year for

baseline and project-related impacts.

2. County Employment Summary Report: Provides information Oh

county employment for baseline agricultural and non-agri-
cultural employment and project-related energy and pon-energy
operational, construction and indirect employment types dud .

numeric and percentage changes in.these from year to year.,

3. Municipal Employment Summary Report: -Identical to County
Employment Summary, but provides data for each municipality.

4. Regional Population SummarY Report:. Provides data on total
population and emPloYtent by type (see County'Employment
Report).and numerilc and percentageanges in each from
year to year.

County Popul ion, Su9lary Report: Identical to the regional

report, but dhaa,rprovided for each county.,

6. Municipal Population Spmmary Report: Identical to the regional

report,.but data are provided for municipalities.

7. Population by Age and Sex Report: Provides aata on population

by single or 5 year age groups for males and females (for

counties only).

8. Housing Report: Piovides data on number cf single faMily,
multiple family, mobile home and other housing units required.

9. School Enrollment keport: Provids 'data on primary and

secondary school enrollment (available for counties dnd school,

districts).

10. Criminal Justice Report: Provides data on total offenses,- -

crimes byrtypeAviolent, property, juveniles, other), numher")

of new officers and police vehicles required (for'.regions'

only).

-11. ,Medical Seryices Report: Provides data on number of physician

visits, nuMber of persons hospitalized, number of patient-days,

number of doctors required, number of hospital beds required

(for iegiOns'only).
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12: County Fiscal Impact Report: Provides data on public sector
costs, revenues and net fiscal balances (in dollars)..

13. Municipal Fiscal Impact Report: Identical to cOunty report
only fiscal variables are for municipalities.

.1/

14. School Fiscal Impact Report: Identical to county report
only fiscal Nariables are for school districts.

User-Alterable Parameters

....-TheAvr may alao alter several key model.parameters if so desired.
These include:

1. the i::ion of interest

2. projection period (range of years)

3. projects of interest

4

4. for each project

a. project location
b. construction start data

5. gravity powers (for population distribution)

6. unallocated labor pool values

7. community attractiveness

8. birthrate (1.8, 2.1 or 2.5)

9. inflation rate

"10. sales Nad use tax rates

The model thus provides a wide range of outputs, ieporting forms

and user-alterable variables. 4 such, it provides a highly flexible

planning mechanism.
v,-

Model Administration and dse

Projectio4s from the model can be obtained by any private or public
entity in the State of Texas. Manuals4describing model use are avail-
able from the Center for Energy and Mineral Rpources, the Departments
of Rural Sociology or Agricultural Economics in the Texi Agricultural
Experiment Station and the Community' Development Program in the Texas
Agricultural Extension Service.

4

4.1

;
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In general, two modes of use are provided. The user can choose to
use any of several general types of projects already included in the

., model and assess the general effects that such a project would ilave in,
their area or one can use the model to assess the impacts of a specific
project. In either tkpe of use, members of the model development team
are availble to work with the user in specifying the type of model runs
desired.

1,

Costs for using the model include only costs for data set up and
computer processing time, but in most cases, these costs are relatively
low compared toialternative means of obtaining such impact-projections.
In all cases, Texas A&M retains the right to make public all model
resultS deemed significant for public use and essential forpublic
decisionmaking.

The model developers at Texas A&M have found that the Texas Assess-
ment Modeling ,System has proven to be a useful tool fo; state and local
decisionmakers. Plans to extend the geographical coverage area of the
model and its projection capabilities are in progress and several
entities are ,presently using the model's results to determine public
faci1ity impacts.

tZt



Figure 1. AREAS INCLUDED INJEXAS ASSESSMENT MODELING SYSTEM
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Figui-e 2. DATA AND OUTPUT FLOWS OF TEXAS ASSESSMENT MODELING SYSTEM
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A USER-ORIENTED COMPUTERIZED FISCAL IMPACT MODEL

Lonnie L. Jones and Mike D. Woods*
Texas A&M University

Small towns and rural communities often promote industrial develop-
ment as a means of strengthening their local economy. Attxacting a new
industry or expansion of an existing industry creates new employment
opportunity and raises local income levels. The local tax base may Ve
strengthened, and improvement in the town's net fiscal position is often
cited as a major advantage of a new industry (Reinschmiedt, et al.,
1978). However, statistics presented in support of industrializatan
may reveal only the gross benefits of industrial.development in terms
of total numbers of employees, total payroll, grqss value of output,
and similar aggregate data.

Tbwns and cities may overstate industrial benefits and understate
added tosts for several reasons. These include: (1) some of the plant's
'Payroll leakg out of the community,through commuters; (2) multiplier
'effects are smaller than expected because.residents tend to,consume
outside the community; (3) local government is.unable to convert
economic growth into tax revenues by giving too many concessions to new
industry; and (4) increased demand for commfinity services (thus
increased casts) are not fully considered. Hence, negative fiscal
impacts may be underestimated.

In the past several years much effort has been devoted to develop-
ing impact models for estimating internalized benefits and costs from
the location of industry within or near a rural community (Clayton and
Whittington, 1977, Shaffer and Tweeten, 1972). This type of lhodel is

one farm of impact assessment tooliused by community planners to antici-
pate growth and needs for the future (Ruwan, 1977). The industrial

, impact model presented herein is a partial budget tool analyzing the
first full year of plant operation. Impacts are measured in terms of
net dollars gained'or lost. The fisc".1. implications of economic
development are an important source of planning information. The

purposes of this paper.are to list important issues in fiscal impact
planning and to report on expeiiences with the model used as a planning
tdol. N.

*Professor, Department of Agricultural Econamics, Texas A&M
University and Extension Community Services Specialist, Texas
Agricultural Extension Service. Technical Article Number TA18012,
Texas Agricultural Exp4riment Station, Texas A&M University, College
Station, TX.
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Overview of Industrial Impact Model

Most of the data.required for this analysis is requested from local
.

sources to utilize as much community-specific information as possible.
Where local information is not available, the, model resorts to internal
"default" coefficients previousil estimated from industrial impact
research.In Tekas (Reinschmiedt, 1976). \The model is similar to earlier

,--Work developed by Shaffer and Tweeten in Oklaho0 (1972). However,
county impacts are'included, and, the model is computerized for use by
rural, Texas comrhunities. By using a computer to estimate the impacts,

. efficient and timely results can be p;ovided when,the model is neededi
and repeated runs can be'made at low scost baged on different assumptions.
The moael'qharacteristics and an example application are discussed in
,the remaindbr of this ppper and a more detailethdescription is avail-
able from the authors.

The model. provides impact estimates specifically fortthe local area
requesting the informatjmn. Hence, estimated benefits anh costs fu
each sector.are discounted for leakages from the local area tp other
areas. Such leakages occur for both primary and secondary benefits as
a result of such factors as: (1) income losses through iocial security
payments, (2) wages and salariea paid to in-commuters, (3) consumer
expenditures made in areas other than the focal community, and (4)
plant purchases of inputs from outside the community.

Income muftipliers are used to estimate all of 'the secondary
benefits and costs resulting from initial investments,by industries in

the study communities. Regional input-outi5ut miiltiliers were modified,
using information from survey,data, by adjusting ina rect and direct
effects to reflect tklt proportion of regional impac that is retained

with the host study area (Grubb, et al., 197Q). Twen y-two separate
income multipliers, each relating to a specific industry type, are
incruded within the model.

All fiscal estimates aue annualized and based on.the first year of
full employment operation of the industrial plant. Discounting equations

are utilized to amortize investments made by various sectors that extend
over a period of years.

Estimated Costs and Benefits

1

The marginal benefits and costs from a new industry are estimated
for the private, municipal government, school district, and county
government sectors of the rocal area economy. Direct, indirect, ana
induced effects are esOmated for both benefits and costs to determine
the net economic impast on each sector. As an example the value of each

estimate discussed beloW is derived from an application of the model to
estimate impact of &proposed uranium plant near a South Texas town.of

about 8,000 in popu ation. These results are presented in Tables 1-5.

All values are in 1 0 dollaxi.

_I 0,
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Private Sector '
,

t 1

V

An estimate of total plant wages and salaries paid during the first
year of full emPloyment operation of the plant are obtained from industry
officials. Total direct benefits to the local community ar6 estimated
subtracting out social security and federal income tax paymentk and tben
discounting total disposable income by the,propensity of employees.to
spend within the local community and by the percentage of income paid
to employees who reside outside the studY area. .The direct private
benefits are low for this example bec/ailse of high percentage o4
,employees who will be commuting outs.ide the area. The nature of the
,industry under study requires a specialized labor force, and several
large cities are within reasonable driving 'distance of the project.
Indirect and induced income benefits are estimated through the use of
the sector multiplier.

'Private sector direct costs include the values of location incen-
tives provided by the sector, income losses from plant employees whose
previOus jobs went unrefilled, or reduced income flows to the community
if employees had previously receivedlublic assistance payments
(Shaffer and Tweeten, 1972). Indirect and induced private sector costs ,

are estimated as the product of total direct costs times a community .

income multiplier of 1.55. 'Private sector net gain or loss is the .

difference between total private sector benefits and total private
costs.

unicipal Sector

Estimated Benefits: Benefits iccruing to the municipal goveilment
incl e: (1) property tax revenues from.the industry and new residents,
(2) sales tax revenues resulting from the plant payroll, and (3)
municipal service revenues from increased economic activity. Property
values already on the tax rolls do not represent a gain in the tax base
of the community. Likewise, the only property fax revenues generated
by the plants that move into existing buildings are from plant equipment
and personal property. MuniCipal property taxes are estimated as the
products of the municipal tax rate times the value of plant investments
and the estimated investmentrin new homes resulting from the develop-

,

tient. . .

4
While property taxes represent a significant portion of the new

industry's impact on municipal government, other tax revenues and
Charges are also important. Income subject to sales6,tax is estimated
by multiplying the c mmunity's internalized income brtithe proportion
which is subject to kales taxes. Based on the Bureau of Labor Statistics
Consumer survey, 35 percent 81 an individual's disposable) income is
assumed to be spent on items generating sales tax revenue. This figure
is multiplied by the local 1 percent sales tax rate to determlimethe
tax revenue generated.

odi
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Utility service fees paid to muniCipally owned utilities,are esti-

mated for both the newly established plant and iesidences. -In most
cases Utility revenues make up the bulk of munic4a1 benefits. Other
reIenues are estimated from historic per capita revenue times the esti-
mated number of new residents.

Local government benefits include the multiplier4effect related to
the increased level of.direct income. To estimate these multiplier,
effects, the respective revenue'categories .of the municipal budget are

expressed on a per dollar, of4 community personal income basis. Indirect

and induced budget effects are calculated by multiplying these figures
by the total indirect and induced income from the new development.

Estimated Costs: Costs to the municipal government include: (1)

cost of utilities to the plant and to new residents, (2) cost'bf
municipal services, (3) cogt of services colAumed by in-commuters, '(4)
location incentives or subsidies extended to industry, and (5) indirect
and induced expenditures from intieased demand on public services.

The municipally owned and.operated utilities incur costs for
supplying services to the new plant and dew residentsv Also, municipal

iovernment incurs expenses tor police, fire protection, street, mainten-
ance, utilities, gird other c4y services. To estimate the costp,of
these services to new residents, community budget expenditures lesq, -
utility expenditures are expressed as a per capita coSt coefficient.
A third direct cost arises when in-commuters take jobs at the plant.
ese workers consume municipal.government'services, but do not pay
taxes or otherwise contribute to the-cost of providing these services..
Costs attributed to in-commuters are estimated on the basis of a fraction
of the time spent at work in the community.

/Expansion of water, sewer, gas, electriC, street, eclfacilities,

and services also represents a direct cost t6.the commuili4y if these are
not paid for directly by the individuals or firms_,to whom the services
are extended. Extending services at no charge,t0-the industry repre-
sents a form of subsidy if the forthcoming net revenues are nat sufficient
to cover these,costs. Even if the plant generates enough revenue to make
it.tasible for the community to extend services, annual principal and
interest payment on.capital invested by the community is a direct cost
to the community.

School District Sector

The analysis of the school district sector.follows the same logic
as that for the municipal sector with modifications relating to sources

, of revenue and types of costs.

Estimated Benefits: School district direct benefits include: (1)

property taxes levied against the new industry and new homes, (2) state
and federal aid transers for new students associated with industry, and
(3) indirect and,induced revenues from increased economic activity.

J
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, In Texas, a funding formula dete'rmines the amount of nOn-local
fun4ing which the school district receives. To -obtain the industrial\

. impact,estimate, non-local contributions Per average daily attendance
are multiplied by the est*Ied number of school-age children of new
residents conuected (directly or indirectly) with a.new plant. Indirect

and,induced benefits include all additional'revenues paid to the school
district in .the form of taxes, transfers, fees, and other sources by

, new residentS.and'businesSes other than those resulting from the plant
and.its employees directly.

Estimated Costs: Costs to the school district from new industry
are; (1) instructional expendituees for new students, (2). capital out-
lays and debt expense reslolting from facility expansion, and (3) indirect
and induced expenditures caused by.increased demand on.educational
services.

Educational expenditure increases other than teacher salaries and .

capital outlays (supplies, etc.) are estimated by multiplying the number
of new students 11, the average cost per studtnt. Costs for new teachers

are estimated as the product of the estimated number.of new teachers
required times the average costs-pet teacher. If new caWal outlays
are requivcr, the cost of these is estimated-from the magnitude of

the expansion and the cost of new construction and facilities. Fre-

quently in rural school districts, excess capacity in the schoeil plant
exists and moderate additions of new sfUents can be made without lc

requiring new facilities or teachers.

County Government 'sector

Saurces of revenue for the County gOvernment sector are similar to
those of the municipal government and school district sectors. They'

include (1) miscellaneous.revenues from'new residents such as licenses,,
fees,.etc., (2) ad valorem taxes on.the new industry and homes, and

(3) indirectand induced benefits. Primary casts to the county govern-

ment Srom the new..industrial plant and its employees are for law nd

fire prbtection, health facilities, welfare, and highways.

Summary of Results.

Tables 1-5 present the.model results of a proposed uranium plant
with 251 new jobs locating,in a South Texas town of 8,000"residents.
The overall net gain to-the community.ranged from'a low estimate of
$2,198,160 to.a high of..$2,395,861 (Tabl.e,))'. These low=io-high esti-

mates are based on uvr-supplied information about the expected range
of wages, new homes buitt, new residents, and new school children. The

greatest share of this net gain is retained within the private sectorm
The school and county sectors are also estimated to benefit. while the

,municipal government sertor experiences a much smaller net gain. 'The

municipal government experiences a low net gainbecause the plant is not

103
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located within rity limits,
Airectly from the industry:
of numerous applications in'

other public 'sectors.

100

thus there are no tax revenues received
These results are not atypical from those
rural Texas communitiei for the school and

ConcludingRemarks

The location or expansion of industry generates both economic
benefits add costs for a community: Net gains to the community must
consider leakages-in the income flow; costs of improving community
services, and the'magnitude of business A.nvestment. The above analysis

ig designed to use as much local user information as is feasible and to
provide impact estimates that ire easy to undexstand, by the users with
limited training in economics. The computer model proyides low, inter-
mediate, and high projections to provide selective Comparisons for the
user. It is also designed for application in telatively small community
situations Where impacts may be overestimated easily using conventional
methods surh.as export base or.input-output models. Results generated 0,

from some 150 applications to date indicate.that it is successful in
providing usefulYlanning information for local community leaders.

It has been found that overall community benefits exceed costg in
all applications of the model in rural Texas communitik. Typically,

the private sector captures the largest share.of ,the community net gain
while the municipal,governmelit, srhool district, ind county government
sectors gain less, often only break even, or May'suffer a net loss. The

net gain'ox lOss of the public sectors is quite sensitive to the
magnitude of taxable investments made by*the industrial plant with in

their jurisdiction. Hence, net benefits in terms of tax savingi to the
indigenou§ population from industrialization may be squite limited.

4
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Table 1. General summary of benefits, costs and net gain (loss) to the
community economy; case study of a Texas uranium plant, 1980.

Low
Estimate

Inter.

Estimate
High'

Estimate

Private Sector
,Benefits $1,011,073 $1,130,023 $1,235,756
Costs 2,359 5,924 . 9,488
Net Gain (Loss) .1,008,715 1,124,100 1,226,268

Municipal Gover4ment.
Benefits 310,866 $ 325,319 $ 338,167
Costs 223,422 236,902 248;884
Net Gain (Loss) . 87,443 88,417 '89,283

School Pistrict
Benefits' $ .911,452 $ 918,403 $ 924,581v,
Costs 209,001 226,985 242,971
'Net Gain (Loss) 702,451

.
691,418 681,610

County Sector
Benefits $ 435,066 $ 438,793 $ 442,107
Costs 35,515 39,693 43,407

. Net Gain (Loss) 399,551 399,100 598,699

.Community "
Total Benefits, $2,668,458 $2,812,539 , $2,940,611
Total Costs 470,297 509,504 t 544,750
Net Gain (Loss) 2,198,160 2,303,035 2,395,861

4



Table 2. Estimate 0/the benefits, costs, and net gain (loss) of the
private lector; case study of a Texas uranium plant, 1980.

Benefits

Total Plant Waies and Salaries $8,276,400
Total Disposable Wages and Salaries 6,414,210

432,959
) 697,064

,

Total Direct Benefits ,$

Total Indirect and InduCdBenefits

Total Private Sector Benefits $1,130,023

Costs

Private"SectoeLocation Incentive Costs .0

Direct Incdte Lpt from Unrefined Jobs
and Public Assistance 56,618 ,.

Total Direct Costs to Community $ 3,822
Total Indirect and Induced'Costs 2,102

Total Private Sector Costs $ 5,924

Private Sector Net,Gain (Loss) $1,124,100

d

I.
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'Table 3. Estimate of the benefits, costs, and net gain (loss) of the
munilipal government sector;, case study of a-Texas uranium ,

plant, 1980.

Benefits 1

Ad Varorem Taxes - New Industry ,$ 0
'Ad Valorem Taxes - New Homep 115,200
Sales Tax Revenues 1,515
Utility Revenues - New Plant . 0

Utility Revenues - New Homes 0
Misc. Revenue - New Residents 72 809..__.:--1

, / . 0

Total Direct Benefit6 $189,524

Indirect and Induced Property Taxes $

'Indirect and Induced Sales Taxes 8,148
Iftdirect and Induced Misc. Revenues 118 073

.Total Indirect and Induced Benefits $135795

Total Municipal Sector Benefits $325,319'

..

CoPts,

New Utility Expenditures - New Plant ,'$ 0,

New Utiiity Expenaitures - New.Homes 0

ExISendLturei on New Residents 711,966

Expenditures on In-Commuters '29;878 o

Locatipn Incentive Costs
ForegoneAd Valorem Revenues a

Total. Direct Costg 1108,844
Total Indirect and Induced Costs 128,..___058

. Total Mun,icipal Sector Costs

Municipal Sector Net Gain (Loss)

,1 0
f""

$236,902
'

$ 881417

ir
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Table 4. Estimate of the benefits, costs, and net gain (los) of the
school district; case study of a Texas uranium plant, 1980.

Benefits

Ad Valorem Taxes on Net Industey
Ad Valorem Taxes on New Homes
Federal and State Aid Trinsfers

'Total Direct Benefits
Total Indirect and Induced Benefits

Total School Sector Nnefits
P

$780,000
23,040

40,335 .

$852,375
66,028

:1 $918,403
4

Costs

P Net Student COsts
Foregone Ad Valorem Revendes

Total Direct Costs
Total Indirect and Induced Costs

Total School Sector Cost6

$ 56,139
0

4 Net,4/hool District Gain (Loss)

$ 56,139

170 846
$226,985

$691 418

Table 5. Estimate of the benefits, costs, and net gain (loss) of the
county government sector; case stud of a Texas uranium plant,
1980. .

----,

Benefits

Ad Valorem Taxes on New Inddstry
Ad Valorem Taxes.on New Homes
Misc. Revenue - New Residents

Total Direct Benefits
Total Indirect and Induced Benefits

County Sect Benefits

\.......

$387,900

4,800
10,684

Co.sts

Costs,for Law and Fire Protection
Costs for Health Facilities
Change in Welfare Spending
Costs'for Highways

Total Direct Cost4
Total'Indirect and Induced Costs

Total County.y. Sector Costs

Net County Sector Gain (Loss)

I.

$403,384

r 35,,409

0

39 693

$438,793

$ 39,693

$399,100

IOU

f.-
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A COMMUNITY LEVEL SIMULATION MODEL
FOR RURAL DEVELOPMENT PLANNERS

Gerald A. Doeksen
Jim F. Nelson

Oklahoma State Univetsity

Mike D. Woods
Texas A&M University

During the '70s, for the first time in 160 years, rural areas/and
.small towns had a higher growth rate than metropolitan communities.
Preliminary 1980 census figures indicate that nonmetropolitan counties
,increased by about 15 percent whereas metropolitan counties increased
by aboat. 9 percent from 1970 to 1980 (1). Many thining, resort-retire-

ment aa urban fringe counties grew by 40 to,50 percent or more,. On

the other extreme, nearly 500 of the 2,485 nonmetropolitan counties
continued to decline in population during the 1970s (10).

Decisionmakers in rapidly growing communities are under severe

pressures to plan for growth. Planning community services often entails
large capital outlays, and thus, it is important to base p ans on avail-

able employment,'income and 015pulation information ing a water

or sewer treatment plant too large or too small can se a ery expensive

and embarrassing mistake for elected officials. Simila4y, decision-
makers in declining or stagnating rural areas need to ptoperly plan so

that their scarce resources are efficiently allocated.

Extension personnel can aid local decisionmakers iith a locally
applicable community impact model. The objective of this paper is to

illustrate how Extension professionals can utilize community impact

models. More specifically the objectives are:

4. to review several community impact modes /

2. to illustrate the application of a comm ity impact model

3._ to Oiscuss the Extension challenge of deliverying commun

impact models.

The Research Chall ge

Impact models'describe economic and dem graphic.changes which ,

affect both the public and private,sectors. Estimated impacts of rapid

gs2wth or decline represent useful information for community decision-

making. Most impact models are ex ante in nature, providing p jections

'before the impact occurs, The alternative is ex post impactlina ySis

lJ u I be p ,evious numbered page Itt

tbe original document was blank.
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which describes the impact after it has occurred. With shifting popu-
lations, economic changes and energy development, reliable ex ante.
impact models are increasingly useful.

Brief Review of Some Impact Models

Many types of models and methodologies have been develbped. These

range from economic base analyses to complicated community simulation
models. Shaffer and Tweeten (11) present an early version of an,impact
model developed to measure fhe.ielpact of new industry on rural commu-
nities in Oklahoma. The4model provides results of private impacts,
public sector impacts and school district impacts. A framewor,k for

calculating het gain (loss) to the community was also.includedvin order
to estimate reasonable "inducement" levels that communities might offer
potential manufacturini employees. The model is notable because of the
emphasis placed on making it usable and undeotandable to local leaders.
The model utilizes partial budgeting techniquts and is a single period
tool with no dynamic time considerations. Shaffer and Tweeten note the
difficulty of estimating the .indi ect and induced effects at the com-
munity level because there are nu publshed rural community input-output
tables. Two conclusions reached by the authors are that industrial
impacts.vanroverdiffetenteccmomicsectorsand differ among cOmmunities.

c.

Ford (4) presents a computer model that is designed to describe
the impacts of locating large power plants near small, isolated commu-
nities. Small towns in the western states that experience this type of
impact generally go through an initial "boom" period with rapid expansion.
Foltowing the initial construction phase, economic and demographic
planges tend o level off. Characteristics of the immigrating popu-
lation during the .construction phase are often quite different from the
characteristics of the indigenous population. Public sspice capital
and economie,activity are often expanded to support therraPid popu-
lation growth putting a strain on the public sector. 'Following comple-
tion of the energy project, a "bust" period often follows. Tax revenues
decrease and the local government is left with excess capacity in the
public sector. The BOOM 1 model (4) provides economic, demographic, /,'
public service, and fiscal projections of the proposed impacts. Yearly

projections for the city of interest, are provided. A series:of feedback

loops are utilized to provide dynamic projections from year to year.

Clayton and Whittington (2) present an impact model develpped for
use in the state of Florida. The model is an ex ante evaluation of the
impacts of community growth. Output includes employment and pop lation
change resulting from an outside impact such as a new industry. Private

sector impacts include such variables as direct, indirect and in ced

sales from the impact being analyzed. Public sector impacts_ ude
projection of local revenues and expenditures. A net fiscal surplus

-(deficit) is calculated along with a break-even property assessment
ratio. City, county, and school district levels of government are
included. The Flotida.model emphasizes user access with default data
provided when local data are imavailable. This type of data availability

increases the usefulness of the model and allows more timely analysis.
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A more recent model has been developed in North Dakota (6) which
is designed specifically to measure the impact of energy developments.
The model provides annual impact and baseline projections of key

.

variables. Impacts of energy resource development can be measured for
employment, population, settlement patterns, school enrollments, housing
requirements, and public sector costs and revenues (2). Like th model
for Florida, the North Dakota model is built around the input-uitput
portion of the model. Output is provided at the state, coun to,, city
and school district levels. Also, the complex process of interfacing
economic projections with population growth is well documented.
`i

Model adaptatkon is the process of taking a model used in one area
and applying it to another area. This process can be successfully
accomplished if care is taken to replace original'data with more appro-
priate data for the new area being considered. This can take consider-
able time, but may be considerably more efficient than developing a new
model from "scratch." Examples of model adaptation include a model
developed for Virginia (8). . The Virginia model draws from the work of
Shaffei and Tweeten (11) and provides similarautput. Another adaptation
is the model developed for Texas (9) which followsthe methodology
developed in the North Dakota model.

Fox (5) discusses the development of impact models frora user's
viewpoint. Governments at all levels are faced with decisions that
would be greatly aided by impact model forecasts. Fox emphasizes the
fact that user confidence witl be enhanced by more accurate and useful
models, thus increasing clientele support. For users to utilize models
to best advantage, they need to understand the basic model 'assumptions
and structure. If information is clearly communicated to the layman.
users, then less misinterpretation will occur. Users should be encouarged
to ask many questions as necessary to understand the model.

As can be seen from a very brief review of impact models, a wide
range of methodologies exists. Some models measure energy resource
development impacts, some'measure the results of industrial development.
Some impact models can also project baseline growth to compare to the
resulting gtowth from some outside impact. Developing new and innovative
methodologies is necessary to continually improve the, models used..
Adaptation of existing models provides additional checks on model
validity. Model builders should utilize the 1980 Census results to .;

improve and verify modeling efforts. It is critical forAthe successful
utilization of all impact models to make outputs usable and under-
standable for decisionmakers. From the viewpoint of an Extension worker,
a model which is useful should be: (1) dynamic; (2) community specific;
and (3) easy to adapt to each community.

A community impact model has recently been developed at Oklahoma
State University (OSU) which relies heavily on the works referenced
above (12). To facilitate Extension application, special effortswhave
been made to make the model 'dynamic, community specific, and easy to
adapt. The OSU model is discussed in detail in the following section.
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The OSU Community Impact Model

An aggregate overvrew.of the OSU community impact model is presented

in Figure 1. The model has four main sections: an econothic iccount, a

capital account, a demographic account and a government accoi4it. The

economic portion of theolodel is the driving force of the mo el. It

includes a community-specific input-output model aqd a gravity model.

. The gravity model is employed to determine the service area of'a com-

munity. A location quotient technique is.applied to a regional or state

input=ut model to derive a community specific input-output model.
The co ity model is made dynamic through the use of equations,which

predict final demand over time.

A capital account allows for the simulation of capital.yinvestmenti'

and its effects on the'economy. The demographic portion of the model

is a typical birth, death, population projection thodel with migration
being an equalizer to match up people with available jobs n te ecanomit.

sector. The government sector estimates the need for services based on

community service usage coefficients.

To illuserate the model, a recent applieation is presented. The

community simulation and impact model was applied to the community of

Holdenvillei Oklahomai The model simulated values for economic,and
demographic variables by year from the base year of 1972 to 1991. Pro-

jeCtions cf employment for selected years are presented in Table 1.
Many of the future jobs are expected in the service type sectors of
wholesale and retail tra , finance and insurance and educational and

.professional services. roprietor employment is projected to ifiCrease

slightly. The model p ojects population by age and sex categories.
Aggregate data for the community and for.the service area are shown in-

Table 2. Population is projected to increase from8,756 in 1972 to.-

11,182 in 1990. \The 1980-population was projected at 8,939. Pre-

liminary 198 census data show a population of 9,201.

A
The government component, which predicts service needs4 is probably

the most useful section of the model. Projected community service needs

for the Holdenville area are shown,in Table 3. Hospital bed days are

projected to increase from 16,508 in 1980 to 19,319 in 1990. These esti-

mates are based on estimated populati,on by age and sex and hospital

utilization rates for each age and sex category (7). For each community

service, detailed research has been crpleted to facilitate usage pre-

diction based on.location conditions: An estimation of general fund

revenueihith will be available to Holdenville to support additional
services -and other local government functions was made for each year

from 1972 through 1991. Annual revenueS for selected years are pre-

s4nted in Table 4.

The data iff Tables 1 through 4 reflect growth as is currently

occurring in the area and can be referred to.as "base pin" information.

If a new plant or some other development activity was expected, Ats

1
For

7
a summary of community service studies, see (3).

1 l kJ
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impact could be simulated. For example, assume a new plant employing

50 workers is expected to locate inHoldenville in 1982. The community

sidulation and impact model can be run ahd comparisons of the estimates
made with base year estfmates to measure the impact of the plant.
Selected impacts measured in this.way are presented in Table 5. The

simulation model projects wage and salary employment to increase by
115 in 1982 and by 210 in 1990 due to the new plaint, Likewise,

physicfan visits are projected to increase due to`the'plant by 744 in
1982 and by 1,233 in 1990.

A major function gf the OSU community impact model is to allow
decisionmakers to estimate the impact of a change in their community's
economy on community service needs and community revenues. They can

then determine when the capacities of existing systems will be reached
and what capacities should be designed into system constructions or

renovations. If researchers are to continue serving community decision-
makers, we must constantly strive to improve our abilities to simulate
and predict the impacts that changes will have on communities.

The Extension Challenge

Several aspects of the delivery of community impact information f8

local decisionmakerp ate.crititally important to EXtension,workers.
Community limulation and impact models must be easily adaptable to
specific conimunities, and they must, be accessible for quick delivery.
The.OSU community simulation moder is programmed with default data:
Thus, if, local -data ate not available, values of variables in the model

will be used. The model..requires base year.data for employments: popu-

lation nd miles from neighboring communities. Once these data are

entered, it con be run for:epy community. Default data can easily be

changed if local decisionmakers have more accurafe local data.

,It is:usually important to respond to information needs of local
decisionmakers a$ rapilly a*possible.. T e OSU modelsis written to

facilitate rapid output of informtion wh can ,be readily compiled into

a community report. OSU personnel attem t to complete analyses within

2-4 weeks of a request. Then, a compute terminal is taken to the field

when the study 'is presented so that additional community simulation runs

can be made if local decisionmakers wish to,change certain variables.

Another important element of the successful delivery of information
from the 06U comunify impact model is to leave several coRies of the

)

final report with community leaders. This provides them with a refer-

ence for future use ahd also makes them more aware of Extension's

services. It is also ften seen.by community leaders of o er com-

munities, resulting in more requests and building Extension' e.

In summary, as Extension workers, we need to Provide (1) community

specific analyses; (2) quick responses to community requests; and (3
written reports of results of analyses to each community. Usedin this
way,.community, impact models will serve to build an Extension clientele

as assistance is given to.leaders of rural communities.
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TABLE 1
---

PROJECTED EMPLOYMENT BY SECTOR-FOR HOLDENVILLE, SFIRCTED YEARS*

Year

Sector .1972 1975

0
Agriculture, Mining 164

Construction ---) 34 I 62 :

Manutacuring - Nondurable 178 ,,f 153

Mantilacturing Durable 1 ./. 143 .

---

i

Transportation ',/21 4 M.
Communication, Utilities ' 60 4 43

.

,..Wholesale and Retail
-

yinanc6, Insuran?b4..V.ndal EsCate

Educational and Professlonal Services
.

,

252

' 256

629

312

298
A

703

Total Wage and Salary 1599 1928

Total Proprietor
.

1112 'N1161

TOTAL 27I1' 3089

*Source

SI

4

1980 1985 1990
tr

220 273 4 343

63 98

,117 109 109

121 142 ( 168

30 34 41.

30 , 30 31

'365 493 693

5511 41 616

. 803 9. 1262

2104 269
e

1106' -1125

,34.19

1133

3210
/'

3154 4552
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TABLE 2
,

PROJECTED POPULATION FOR HOLDENVILLE AND spvicE AREA, SELECTED YEARS*

1972

Holdenville '5222
% .

#
Service Area 3534

TOTAL 8756

0""*

r

kPreliminary

* Source (12)

s

It

)

*

e

7004,

1975 1980
A

1989 1985 1990

5388 5215 5373 5662 6397
e

4.
r

3723 3724 3828 4152 4785

9109 8939 9201 9814 11182

1 -14

I

-

/

.. 4v

1

-



TABLE 3

'N
PROJECTED COMMUNITY SERVICE NEEDS FOR HOLDENVILLE AND SERVICE AREA, SELECTED YEARS*

Community Service
..

L973 1975
.

1980 1985
.

1990

Hospital Bed Days

Physician Visits (clinfc)
..

Ambulance Calls

Holdenville
.Service Area

Total

Fire Calls

Holdenville *.
Service Area
total

Water
A

(Thousand Gallons
per Year),

Sewer
A,

(Gallons per.Day)

Solid Waste
A

(Cubic Yards
per Wkek)

.

16,364

30,744

227

108

17,163

32,240

240

118

'170,7,64

16,508

31,565

233

124

17,536- .

34,535

0 244
140

19,319

39,224

261

162

.

:

..

.

'

.

335

83 '

56

358

86

60

357

84

60

384

91.

66

423

103
, 77

139

168,600

. ,519,328_L_

389

. 146

176,158

541,656,

406

444

524,553

393

157

185,893

50,796

..

.

427

180

209,486-.

643)512

483

AHOldenV'ille*community only

* Source (12)
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* TABLE 4

. t, . -

PROJECTIONS FOR GENERAL FOND REVENUE FOR HOLDENVILLE iELECTED- Y.EARS*.

. Year
Revenue Source 1973 1975 ; 1980 1985 1990,

"ales ax

A1coho11c,Beverage Tax

User Charges and Other

Thousailds of Current Dollars

201

, 304

196

266 448 796 1,457

317 *307 334- 377

208

4

202 224 :474

TOTAL 701 791 957- " 1,354 . 2,084

*Source (12)

1 2 0



TABLE 5
'-

PROJECTED IMPACT FROM 1982 TO 1990 FOR SELECTED YEAROUE TO.
NEW PLANT DOCATION IN HOLDENVILLE IN 1982*

1982 1985 1987 1990

Wage. and Salary.Employment 115 153 180 210
A

Population
, 209 283 '320

.

350

Hospital, Bed Days
A

410 539 596

\----''

634

Physician Visits
A

744 1004 1130 1233

Ambulance Calls
A .

0 9 12 14 15'

Fire CallsAC
'

3 4 5 5

Water
A

(Thousand Gallons Per Year) 6802. 9144 10284 . 1185(
A

, Sewer (Galions Per Day) 21022 2,8450 32065 35414

Solid Waste
A

(Cubic Yards Per Week) 15 % 22 24 26

General Revenue ($1000) 33 ,. 46 55 74

I.

AHoldenville Community only

*Source (12)

7
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RESULTS FOR COMMUNITY IMPACT MODEL CASE STUDY

Mike D. Woods
Texas A&M University

Gerald A. Doiksen
Oklahoma State University

Case Study: Community Impact Model

The example presented in this paper for community growth analysis
is Holdenville, Oklahoma. Holdenville grew from a population of 5,181
in 1970 to 5,373 in 1980. Local decision-makers have expressed a need
for;assistance in planting for future growth and change. As a result
'of inflationary presdtmes, rapid changes in technology, And trends
toward the "New Federalism", local governments are facing new financial

:pressures. Residents are demanding adequate local services, and hard
choices must be made in allocating limited revenues. Useful planning
information includes community level projections of.popuration, employ-
ment, goyernmental revenues.and,most important--community service

requirements (water, sewer, solid waste, schools, health care, etc.).

Background Information

Holdenville is loCated in Hughes County, in Eastern Oklahoma. The
town is 74 miles from Oklahoma City and had a 1980 population of 5,373.
hughes County is primarily agricultural with some manufacturing employ-
ment. Nearby cities that compete with Holdenville,for population and
service area include Henryetta, 28 miles, McAlester, 30 miles, Ada, 19
Miles, and Seminole, 15 miles.

Problem 4

In order to anticipate future community needs,"local decision-
makers need accurate estimates of future community growth. Annual
projections are needed for population, employment, income, loca
goyernment revenue, Ind community revenue requirethents. The
line for many local leaders such as councilmen, mayorsaxity ers,
etc., is providing adequate services. This includes wnter,-sewer,
solid waste, health care, and schools. Holdenville needs to know what
demand is going to be placed on these,services over futUre years and,
most important, what year will present capacity levels be reached.
Appropriaste action can then be taken at an earlier date: Holdenville
can anticipate problemHdreas rather than react to surprise problems.

1
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Community Impact Model

444k A computer simulation model is used to provide econorOic and demo-
grphic variables over time. The model is built around a data kase
comprised of various accounts. The accounts provide the Jinput data for

the model and consist of: an economic account, a capita account, a
demographic account, community service, and revenue acc6i4nts. The model
provides yearly projections for variables such as employiient, population,
community .revenue, and community service requirements. 1

A procedure to,delineate a service area for local c mmunities is
used in the model'. '''''A grAyity model is employed to analye population
and distance data for ttircommunity of interest and comp ting communities.
Employment and income values by sector are estimated th ough use of the
gravity model.

The economic account contains a community-speciftg input-output
model estimated with the use of a location quotient tethnique, Final
demand categories are projected over time and utilized along with the
input-output model to project output yearly. This procedlire.is the
driving force of the model. The base I-0 table is the 197.2 National
Table (6).

.The capital account provides information on capacity and capital
expansion. The capital information allows more realistic prOjection over
time, introducing a dynamic concept into the model. National capital
relationships afe utilized where necessary local data are not available.
The capital equations contained in the smulation model also provide an
appropriate entry point for projecting impact results. Capital expad-
sion can be simulated over time, providing a relative comparison tor ,

baseline projections.

The demographic account uses an age-sex cohort survival technique
to project population. Yearly projections are utilized to estimate the
loial labor force which in turn is compared to employment requirements
provided by the economic account. Migration levels for the community
and service area are estimated by comparing labor force data with labor
demand in the community.

The community service account is comprised of age-specific usage
coefficients for various community services. Levels of demand are
estimated for services such as hospital bed days, ambulance, physician
visits, fires, water, sewer, and solid waste based on the economic and
demographic projections of the model. Community revenue by source is
also estimated over ime based on published community-specific revenue
data and model pt.ojctions. '

The community impact model is written in FORTRAN and tompiled on
an IBM 370/168 computer. A series of questions are asked in the program
allowing the user to respond to community-specific questions and input
appropriate data. For a detailed discussion of the computer model see
Woods (7).
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Data Requirements

The following pages present an example of the data.input for the

Holdenville example. A Users Guide is also being prepared by the

authors to provide detailed instructions for using the model.

As can be seen, the first section provides sector definitions and
final demand categories. This information is for the input-output table

that will be estimated for the community.

The first set af questions is related to the service area for the

community. A set of X,Y coordinates is required for competing commu-
nities with the community of interest having coordinates 0,0. Alter-

nately, the service area can be estimated and given directly if the

user desires. This is the format used throughout the program with
default yalues given--the,user then has the option of changing or adding

new data if desired. Growth rates for the,local population and labor
force participation r tes are asked for and the number of years for the

model run is also req ested.

a.

123
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SAMPLE INPUT DATA

EX COMSIM
ARE YOU READY (YES OR NO)?

YES

-ENTER DECIMACPOINT WITH ALL NUMERICAL ANSWERS.

SECTORS 1-9 DEFINED

SECTOR 1. AGRICULTURE, AND MININ9i
SECTOR 2. CONSTRUCTION
SECTOR 3. MANUFACTURING--NONDURABLE
SECTOR 4. MANUFACTURING--DURABLE
SECTOR 5. TRANSPORTATION
SECTOR 6. COMMUNICATION, UTILITIES, AND SANITARY SERVICES
SECTOR 7. WHOLESALE AND RETAIL TRADE
SECTOR 8. FINANCE, INSURANCE, BUSINESS, AND REPAIi/SERVICES
SE.CTOR 9. EDUCATIONAL SERVICES

/

PUBLIC ADMINISTRATION
PROFESSIONAL AND RELATED SERVICES,
AND OTHER INDUSTRIES

FINAL DEMAND (1-6) DEFINED,

tr.t,

FD1. PERSONAL CONSUMPTION EXPENDITURES
FD2. CAPITAL FORMATION
FD3. INVENTORY CHANGE
FD4. FEDERAL GOVERNMENT
FD5. STATE GO1IFT
FD6. LOCAL GO
NET EXPORTS
DO YOU KNOW YOUR COMMUNITY'S SPHERE OF INFLUENCEt (YES OR NO)

NO
THE POSITIONS OF THE FOUR CLOSES7 TOWNS TO YOU ARE?

(GIVE THE X THEN THE Y COORDINATE)
THE QUADRANT POSITION OF TOWN,ONE IS?

14.00 15.00
THE QUADRANT POSIT/ON OF TOWN TWO'IS?

21.00 -5.00
THE QUADRANT POSITION OF TOWN THREE IS?

-9.00 -10.00
THE QUADRANT POSITION OF TOWN FOUR IS?

-900 6.00
THE SPANNING AREA IS: 346.07'
THE ANNUAL,GROWTH RATE OF LOCAL POPULATION IS: 1.005000

DO YOU WISH TO CHANGE THIS VALUE? (YES OR NO)

NO
THE ANNUAL CHANGE IN LABOR, FORCE PARTICIPATION RATES IS. 1.007000

126



DO YOU WANT TO CHANGE THE VALUE?
NO

WHAT YEAR DO YOU WISH TO RUN TO?:
1991.

')
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The second set of data requested by the computer pro,griam relates
to economic values. Income and employment by economic slictor is
requested as well as various summary employment values. These county
income and employment values can be supplied by the user and are avail-
able from various sources (3,5). Also, population values are requested,
for the community and service area. The U. S. Census provides population
figures by age-sex cohorts to be used here (4).

Final_input data requested is for community revetiIand various
growth rates measures. The community revenue figures should be community .

specific and for the most recent year available. The growth rate values
are related to the employment and income values provided earlier. These -

values can be madelcommunity or cdunty-specific by using the data in (325).
Additional community-specific informatipn could relate to community ser-
vice requirements. Extensive research has beehconducted for services
such as water, sewer, solid waste, health care, and fire protectibn in
Oklahoma (1,2). This information is included in the model to provide
estimates of community service need and is a part of the model outPut.

.12u
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THE VALUE FOR THE COUNTY INCOME BY SECTORS IS.
SECTOR 1;
2.636

SECTOR 2;
0.735

SECTOR 3;
1.507

SECTOR 4;
0.006
SECTOR 5;

0.438

SECTOR 6;
0.992

SECTOR 7;
2.620
SECTOR 8;
1.826

SECTOR 9;
5.701

THE VALUES FOR OTHER INCOME MEASURES ARE.
SECTOR 1

11.219

SECTOR 2
0.742

4)1PSECTOR 3
4.500

SECTOR 4
0.796

SECTOR 5

5.903
SECTOR 6

21.568
SECTOR 7

6.629

SECTOR 8
9.172
SECTOR 9

37.369
THE VALUE FOR COUNTY EMPLOYMENT BY ECONOMIC SECTOR I.
SECTOR 1

254.

ram'

. SECTOR 2
52.

SECTOR 3
275.

SECTOR 4
1.

SECTOR 5
38. ,

SECTOR 6
93.

7.

1 2:)



SECTOR 7

389.

SECTOR 8
396.

SECTOR 9

972.

WHAT IS THE
2470.

WHAT IS THE
1149.

WHAT IS THE VALUE FOR PROPRIETOR NONFARM UNEMPLOYMENT?

569.

WHAT-IS THE COUNTY AREA IN SQUARE MILES?
810.

WHAT IS THE TOTAL COUNTY POPULATION?

13288.

WHAT IS THE TOTAL COMMUNITY POPULATION?

128

VALUE FOR TOTAL qOUNTY WAGE AND SALARY EMPLENMENT?

VALUE FOR PROPRIETOR FARM EMPLOYMENT?

5099.
SPROP =, 0.42726
PPROP = 0.38373

PROP = 0.64703
THE ANNUAL MIGRATION RATE
DO YOU WISH TO CHANGE IT?
NO

THE ANNUAL MIGRATION RATE
DO YOU WISH TO CHANGE IT?
NO

FOR THE COMMUNITY 'IS

(YES OR NO)

0.01500

FOR THE SERVICE AREA IS 0.01800

(YES (DR NO)

THE POPULATION FOR THE COMMUNITY

MALE 15

525.

MALE 15719
167.

MALE 20-29

209.

MALE 30-39
161.

MALE 40-44
105.

MALE 45-49
118.

MALE 50-54
106.

MALE 55-59
167.

MALE 60-64
184.

MALE 65-69
182.

MALE 70-79
255.

MALE 80+
107.

BY COHORTS IS
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FEMALE 15

491.

FEMALE 15-19
191.

FEMALE 20-29
265.

FEMALE 30-39
195.

FEMALE 40-44
141.

FEMALE 45-49
157.

FEMAIE 50-54
150.

FEMALE 55-59
222.

FEMALE 60-64
257.

FEMALE 65-69
245.

FEMALE 70-79
408.

FEMALE 80+
173.

THE POPULATION FOR THE SERVICE AREA BY AGE COHORTS IS
'MALE 15

1030.

MALE 15-19
366.

MALE 20-29
355.

MALE 30-39
325.

MALE 40-44
204.

MALE 45-49
248.

MAIE 50-54
23?"
MALE 55-59

116\

257.

MALE-60-64
285.

MALE 65-69
237.

MALE.70-79
295.

MALE 80+
109.. h-
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FEMALE 15

952.

FEMALE 15-19
341.

FEMALE 20-29
387.

FEMALE 30-39
394.

FEMALE 40-44
225.

FEMALE 45-49
268.

FEMALE 50-54
277.

FEMALE*55-59
284.

FEMALE.60-64
288.

FEMALE 65-69
255.

FEMALE 70-79
303.

FEMALE 80+
130.

WHAT IS THE CITY POPULATION FOR YOUR COMMUNITY FOR THE YEARS THAT
. REVENUE DATA IS FOR?
522.

THE SALES TAX FOR YOUR COMMUNITY FOR THE MOST RECENT YEAR
210.0299

WHAT WAS THE ALCOHOL BEVERAGE TAX FOR YOUR COMMUNITY IN THE MOST RECENT YEAR?
31.33454

WHAT WAS THE OCCUPATION TAX REVENUE FOR YOUR COMMUNITY IN THE MOST RECENT YEAR?
1.044485

WHAT WAS THE FRANCHISE TAX REVENUE FOR YOUR COMMUNITY IN THE MOST RECENT YEAR?
45.95733

HOW MUCH REVENUE WAS GENERikTED FROM EICENSES AND PERMITS FOR THE MOS;RECENT ,

YEAR?
0.522243

HOW MUCH REVENUE WAS GENERATED THROUGH COURT FINES?
36.03474
HOW MUCH REVENUE WAS GENERATED FROM OTHER SOURCES?
31.3454
HOW MUCH REVENUE IS, THERE FOR THE STREET AND ALLEY FUND?

55.35771

THE TOTAL NVMBER OF INDUSTRIES ESTIMATED TO BE IN YOUR COMMUNITY IS?

IS?

6

HOW MUCH REVENUE WAS GENERATED FROM POLICE SERVICES?
7.311396
THE AMOUNT OF REVENUE RECEIVED-FROM GARBAGE SERVICE WAS?

66.32479

THE AMOUNT OF REVENUE FROM THE CEMETERY WAS?
7.311396

THE AMOUNT OF REVENUE FROM THE 'LANDFILL SERVICE I8?
4.700183

134:
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i THE ANNUALN'artal...4HE RATIQ_OF WAGE AND SALARY .

,

EMPLOYMENT-.TAJOTAL EMPLEMILTT.BY SECTOR IS THE FOLLOWING
A16 tECTOR 1 1.02900_ . ____-..------

A16 SECTOR 2 1.01800'

A16 SECTOR 3 1.00000
A16 SECTOR 4 1.00000
A16 SECTOR 5 1.01000'

-""-----... ---1---
A16 SECTOR 6 1.00500
A16 SECTOR 7 1.01200
A16 SECTOR 8 1.01700

. A16 SECTOR 9 1.00800
.

DO YOU WISH TO CHANGE IT?:
NO d'

,

ZEE ANNUAL GROWTH RATES FOR w.19.-Riiis IS THE FOLLOWING.
SECTOR 1: 1.28000000

'1-L-ECTOR 2: 1.04906000
, ..A.-SECTOR 3: 1.060000-00

._\SECTOR 4: 1.10100000
......, .e

SECTOR 5: 1.10000000
SECTOR 6: 1.08600000
SECTOR 7: 1.03600000 \,_

SECTOR 8: 1.10400000
SECTOR 1.06000000
DO YOU WANT TO CHANGE THEM?:
NO

THE ANNUAL GROWTH RATES FOR PROPRIETOR INCOME IS THE FOLLOWING.
SECTOR 1: 1.14500000
SECTOR 2: 1.00800000
SECTOR 3: 1.05500000
SECTOR 4: 1.10000000
SECTOR 5: 1.09000000
SECTOR 6: 1.08200000
SECTOR 7: 1.02000000
SECTOR 8: 1.08000000
SECTOR 9: 1.05000000 .

DO YOU WISH TO CHANGE THEM ?:
NO

THE ANNUAL INCREASE IN TRANSFER PAYMENTS IS. 1.12440014
DO YOU WISH TO CHANGE IT? (YES OR NO):
NO

THE ANNUAL GROWTH IN PROPERTY INCOME IS THE FOLLOWING. 1.15100002
DO YOU WISH TO CHANGE IT?:
NO

THE ANNUAL CHANGE IN OTHER LABOR INCOME IS 'THE FOLLOWING. 1.16559982
DO YOU WISH TO CHANGE IT?:
NO

ANNFAL CHANGE FOR THE RATIO OF SOCIAL SECURITY
P YMENTS TO WAGE AND SALARY INCOME IS THE FOLLOWING.
DO YOU WISH TO CHANGE THIS VALUE?

NO

1.01459980



cel
132

Sample Model Output

The following sectidin provides an example of the information
provided by the-community impact model. The information is for the
'year 1990 only. The model provides annual projections, but only one
yev was presented to preserve space.

Sector output is provlded along with emplOypent and various income
measures. Populatioq foir the community and service area is provided by
age and sex. Several metsures of community service needs are provided.
Hospital bed days by diseascategories for the community and service
area and physician visit and ambulaAce calls by age are provided. An
estimate of fires per year is provided as is water, sewer, and solid
waste needs. The nnmber of school age children for the community and

)0 service area is also provided. Finally,'local revenue by source such
1/4

as sites tax is provided by the model.

-t
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SAMPLE OUTPUT - HOLDENVILLE, OK 1990.

SECTOR OUTPUT IN MILLIONS
OF DOLLARS

SECTOR 1 56.40242 4.

SECTOR 2 15.5811,6

SECTOR 3 24.56028
.1

SECTOR-4 28.31473

SECTOR 5 .4.96156
SECTOR 6 6.59306
SECTOR 7 25.81530
SECTOR 8' 87.95008

SECTOR 9 8.54251

EMPLOYMENT I"

TOTAL WAGE AND PROPRIETOR
SALARY

SECTOR 1 881. 343. 539.

SECTOR 2 228. 156. 72.

SECTOR 3 1,12. 109. ...,, 3.

SECTOR 4 174. 168. 6.

SECTOR 5 48. 41. 7..

SECTOR 6 30. 31. O.

SECTOR 7 854. 693. 162.

SECTOR 8 866. 616. 250.

SECTQR 9 1356. 1262. .94.

TOTAL 4551 3419. 1133.

,WAGE'AND

AtA1y PAYMENT (IN MILLIONS OF CURRENT DOLLARS)
SECTOR 1 3.27251

SECTOR 2 2.45651

SECTOR 3 1.59386
4

SECTOR 4 5.33674
SECTOR 5 2.195,84

SECTOR 6 1.38858

SECTOR 7 6.31334

SECTOR 8 .9.79186

SECTOR 9 17.57728

TOTAL= 49.92648

13-j
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PROPRIETOR
, INCOME (IN MILLIONS OF CUaRENT DOLLARS) ,

SECTOR 1 3.77899

SECTOR 2 \II 0.56188

SECTOR 3 0.03022
SECTOR 4 0.10838

SECTOR 5 0.11462

SECTOR 6 0.0

SECTOR 7 .0.70187

SECTOR 8 1.90439'

SECTOR 9 0.67925

TOTAL= 7.87959

4

TRANSFER
PAYMENT (IN MILLIONS OF CURRENT DOLLARS)

SECTOR 1 7.84254

SECTOR 2. 2.18675

SECTOR 3 4.48358

SECT0 4 0.01785

SECTOR 5 1.30312

SECTOR 6 b 2.95137 5k

SECTOR 7 4 7.79494.

SECTOR 8 5.43266

SECTOR 9 16.96143

TOTAL= 48.97421

PROPERTY
INCOME (IN MILLIONS OF CURRENT DULARS)

SECTOR 1 8.63418

SECTOR 2 2.40748

SECTOR 3 4.93615

SECTOR 4 0.01965

SECTOR 5 1.43466

SECTOR 6 3.24928

SECTOR 7 8.58177

SECTOR 8 5.98103

SECTOR 9 18.67353

TOTAL= 53.91769

1

OTHER LABOR ,

-

I.

..

. .

is
o.

* PAYMENTS (IN MILLIONS OF CURRENT DOLLARS) .

SECTOR 1 1.21258'

SECTOR 2 6.33811

SECTOR 3 ,0.69323

SECTOR 4 .0.d0276

SECTOR 5 0120148'

SECTOR 6 0.45633

SECTOR 7. 1.20522

SECTOR 8 0.83998

SECTOR 9 2.62251

.TOTAL= 7.57220
-

r

e

. 04
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TOTAL PERSONAL INCOME

LESS SOCIAL INSURANCE (IN MILLIONS
SECTOR 1 24.43940
SECTOR 2 7.72448
SECTOR 3 11.59025
SECTOR 4 4.993E7
SECTOR 5 5.04749
SECTOR 6 7.91766.
SECTOR 7 24.01567
SECTOR 8 23.04809.
SECTOR 9 54.89513
TOTAL= 163.67200

DISPOSABLE PERSONAL

INCOME (IN MILLIONS OF DOLLARS)
SECTOR 1 21.09120
SECTOR 2 6.66623
SECTOR 3 10.00238
SECTOR 4 4.30971
SECTOR 5 4.35599
SECTOR 6 6.83494
SECTOR 7 20.72553
SECTOR 8' 19.89050
SECTOR 9 47.37450
TOTAL= 49.92648

1.-N\

OF CURRENT DOLLARS

POPULATION

MALE, 15

MALE 15719
MALE 20-29
MALE 30-39
MALE 40-44

COMMUNITY

633.

216.

387.

176.

1990

SERVICE AREA

494.

170.

349.

319.

146.
MALE 45-49
MALE 50-54

157.

.138.

"

,

o.,
41415

MALE 55-59 127. 108.
MALE 60764 119. 101.
MALE 65-69 111. 92.
MALE 70-79 176. 131.
MALE 80+ 165. 107.
'FEMALE 15 621. 483.
FEMALE 15-19 211. 165.
FEMALE 20-29 440. 340.
FEMALE 30-39 422. 320.

s.



FEMALE 40:44
FEMALE 45-49
FEMALE 50-54
FEMALE 55-59
FEMALE 60-64
FEMALE 65-69

FEMALE 70-79
FEMALE 80+

b-Jfta
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201. -151.
188. 141.

178. 133.

177. 132.

182. 132.

191. 132.

344. 202.

407. 192.

TOTAL= 6397. 4785
1990

HOSPITAL BED DAYS

DISEASE CATEGORIES COMMUNITY SERVICE
AREA

TOTAL

INFECTIVE AND PARASITIC 223.98 149.93. 373.92
NEOPLASMS 1364.32 2257488

ENDOCRINE, NUTRITIONAL, AND METABOLIC 324.39
.893.55
210.06 534.45

BLOOD AND BLOOD FORMING SYSTEM 35.08 23.71, 58.80.

MENTAL DISORDERS 465.16 326.67 791.84

NERVOUS SYSTEM AND SENSE ORGANS 291.52 196.13 487.65

CIRCULATORY SYSTEM 2278.30 1491:84, 3770.14

TONSILLECTOMY 44.49 34.01 . '78%50

RESPIRATORY SYSTEM 1402.91 930.77 2333.68

DIGESTIVE SYSTEM 1356.54 897.10 y.2253.65

GENITO-URINARY SYSTEM 1154.30 787.23 : 1941.53

MATERNITY CARE 179.70 137.64 .... 317.34

SKIN AND SUBCUTANEOUS TISSUE 132.41 -88-.28 220.68

MUSCULO-SKELETAL SYSTEM AND
CONNECTIVE TISSUE 781.69 516.88 .:1298.57

CONGENITAL ANOMOLIES 44.66 32.96 77.62

CERTAIN CAUSES OF PERINATAL MORBIDITY AND *
,

MORTALITY 102.55 .79.66 . 182.21

.SYMPTOMS AND ILL-DEFINED CONDITIONS 571.09 I 376.40 947.48

ACCIDENTS, POISONING AND VIOLENCE 835.19 558.54 1393.73

TOTAL 11588.25 773135 19319.60

. . a 1990
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PHYSICIAN VISITS
J

COMMUNITY SERVICE AREA TOTAL
2012.768113 1570.89092 3583.65906
3650.88317 2971.86051 6622.74368
2045.73900 . 1715.88683( 3761.62583
.1950.89531 \., 1423.19097 3374.04628
1317,54250 '-.- 1022.9069 2340.45220
5055.31823 3872.03222 8927.35045
2550.73640 1496.22775 4446.96416
3956.13008 2211.01309 6167.14317

TOTAL 22540.0000 16684.0000 39224.0000

AMBULANCE CALLS

COMMUNITY SERVICE AREA \ TOTAL

.9.65101 7.52908 17.18009
14.30297 11.32802 25.63099
13.01196 10.27399 23.28596
10.11992 7.96507 18.08499
16.75675 13.19359 29.95034
30.07387 22.77405 .52.84792
62.75208 40.21864 102.97072
190.56232 99.76943 290.33175

TOTAL 347.23071 213.05182 560.28247

FIRES IN CITY = 103
FIRES IN SERVICE AREA = 77
TOTAL FIRES = 180..35905

TOTAL ANNUAL GAiLONS OF WATER CONSUMED - 209485120.
SEWAGE (GALLONS PER DAY) = 643511.687
TOTAL VOLUME OF 80LID WASTE PER WEEK (CUBIC YARDS) =

1

13J

1990

483.04
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SCHOOL AGE
AGE COMMUNITY SERVICE AREA ** TOTAL

1 77 51 128
1 75 50 125
2 71 48 119
3 70 50 121
4 73 55 128
5 80 60 140
6 84 65 149
7 88 69 158
8 90 69 159
9 88 72 160

10 92 77 169
11 88 73 162
12 91 76 167
13 90 78 168
14 91 78 170
15 84 .79 164
16 85 76 161

17 83 74 157
18 89 59 149

19" 84 45 129

1990

SALES TAX REVENUE = 1688.44336
ALCOHOL BEVERAGE TAX = 38.385773
OCCUPATION TAX= 1.279528
FRANCHISE TAX = 56.299194

REVENUE FROM PERMITS Alp LICENSES = 0.639764
REVENUE FROM POLICE = ( 8.956693
REVENUE FROM GARBAGE = 81.249969
REVENUE FROM CHARGES FOR CEMETERY = 8.956693
REVENUE FROM LANDFILL = 5.757874
REVENUE FROM COURT FINES = 44.143677
OTHER REVENUE-SOURCES = 38.382706
TOTAL REVENUE IN GENERAL FUND = 1972.49438

RSH = .266.119873 STAREV = 67.814941

,r?
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COMMUNITY IMPACT MODEL: W-ORKSHOP EXAMPLE

Mike D. Woods
Texas A&M University
, Gerald A. Doeksen

Oklahoma State University

Introduction /

:

For this workshop an example problem has been prepared. The hypo-
thetical example will be called Anytown, U.S.A. The community has
expressed an interest in 'planning for future groWth as recent history
has shown a rapid increase in the economic base and in population. To
better anticipate future community service needs the following infor-
mation was 'collected.by Extension staff members. The data can be used
to pr42,4vt community growth to the 1990.

..

Background

The conimunity has a 1970 population breakdown
figures of the following.

Age - Males Community

according to census

Service grea

15 603 840
15-19 225

S.

420
20-29 220 401

30-39 172 331
40-44 113 220
45-49 127 253
50-54 124 257
55-59 172 268'
60-64 197 297
65-69

,

163 243-

70-79 189- 317
80+ 163 121

Age - Females

15 504 1001

15-19 241 347
20-29 301 382

30-39 221, 401

40-44 163 228

45-49 165 273

50-54 183 284

55-59 237 293

60-64 240 297

65-69 235 267

70-79 306 , 313
80+ 389 142

14,
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The community area of influence or servire area is estimated to be
650 'square miles compared to a total of 898 square miles for the county.
The annual growth.rate for community population is 1.01006. Income
measures by ecohomic sector for the county are the following:

Sector
Income

(Millions of Dollars)
Other Income

(Millions of Dollars)

1 8.429 15.287
2 1.032 1.260.
3 2.478 8.236
4 0.060 1.209
5 0.510 4.207
6 1.203 26.568
7 3.698 6.629
8 2.067 9.172
9 7.301 48.329

County employment by sector is: sector 1, 321; sector 2, 109;
sector 3, 367; sector 4, 10; sector 5, 23; sector 6, 102; sector 7,
502; sector 8, 484;,and sector 9, 1032. Total county wage and alary
employment is 2,950 with proprietor farm employment being 1,308 nd non-
farm employment being 899.

The total county population is 13,831 for 1470 and community popu-
lation is 5,653.

Local revenue figures by source for the community were available
from local records for the year 1980. The values in thousands of dollars
were the following: sales tax, $450.686; alcohol beverage tax, $37.654;
franchise tax, $100.028, licenses and permits, $19.623; court fines,
$66.409; other sources $19.40t; street and alley fund, $62.656. There
were no revenues from the occupation tax source or for land fill service.
User fee revenue included:. police services, $14.023, garbage service,
$192.068, and cemetery, $15.272. Local sources indicated there were
11 industries located in the community. The population value for 1980
is estimated to be 6400.

One growth rate needs to be changed in this example. The annual
change for the,ratio of social security payments to wage and salary
income is changed to 1.011. All other growth rate values will use the
default values contained in the computer program. .

The following pages present an example of the input data needed to
successfully run the computer pTogram and sample output for 1990.

Liu



COMMUNITY IMPACT MODEL

EXAMPLE-INPUT DATA

"EX COMSIM
ARE YOUREADY(YES OR NO)7

ENTER DECIMAL POINT WITH- ALL NUMERICAL ANSWERS.

6CTOR
= =

rECTOR
-CTOR
gECTOR

ggg:
gECTOR

SECTORS 1-9 DEFINED

I. AGRICULTURE: AND MINING
2. CONSTRUCTION
3. MANUFACTURING-NONDURABLE
4. MANUFACTURING-DURABLE
5. TRANSPORTATION
6. COMMUNICATION: UTILITIES: AND.SANITARY SERVICES
7. WHOLESALE AND RETAIL TRADE
8. FINANCE: INSURANCE: BUSINESS: AHD REPAIR SERVICES
9. EDUCATIONAL SERVICES

PUBLIC ADMINISTRATION
PROFESSIONAL AND RELATED SERVICES:
MD OTHER INDUSTRIES

kD5. STATE GOVERNMENT
D6. LOCK. GOVERNMENT
ET EXPORTS 4

FINAL DEMAND (1-6) DEFINED

11

DI. PERSONAL CONSUMPTION EXPENDITURES
D2. CAPITAL FORMATION
D3. INVENTORY CHANGE
D4.: FEDERAL GOVERNMENT

II 0 YOU KNOW YOUR COMMUNITY'S SPHERE OF INFLUENCE 7 (YES OR NO>
lit S

E AREA OF INFLUENCE'IS 7

rill.SPANNING AREA IS: 650.060
THE AMUR_ GROWT)+ 'RATE CIF LOCAL POPULATION IS: I.0.05000

!

0 YOUWISH TU CHANGE THIS VALUE 7 (YES OR NO)

Ir NE NEW GROWTH- IS 7
,

1 01006 :

litrygno:RJ
3(4 INGVIBOR 74.!: rTICIPATION RATES IS. 1.007000

MO
rAT YEAR DO YOU WISH TO RUtt TO7=
.90. . ,

14 ,1 BEST COPY AVAILALLE



THE VALUE FOR THE COUNTY INCOME BY SECTORS IS.
SECTOR 1;

8.429
SECTOR 2;
1.032
SECTOR 3;

2.478
:ECTOR 4;
0.060
SECTOR 5;

0.510
SECTOR' 6+
1.203

f :ECTOR 7;

3.698
SECTOR 8;

2.067
SECTOR 9;

7.301
THE YRLUES FOR OT4ER INCOME MERSURES ARE.
SECTOR 1

15.287
SECTOR '2
1.260
SECTOR 3

8.236
SECTOR 4

2.209
rECTOR 5

4.207
.--SECTOR 6
26.568
SECTOR 7*

6.629
SECTOR 8

9.172
SECTOR 9

48.3.?.9

THE PRUE FOP COUNTY EMPLOYMENT BY ECONOMIC SECTOR IS.
SECTOR 1

321.
SECTOR 2
109. ,

SECTOR 3
367. .

KCTOR
10.
SECTOR 5

23.
SECTOR 6
102.
SECTOR 7

502.
SECTOR 8

484.
SECTOR 9
1032.

M1

BEST COPY' MIAMI
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II WHAT IS THE YRLUE FOR TOTAL COUHTY WAGE AND SALARY EMPLOYMENT?
2950.
WORT IS THE VALUE FOR PROPRIETIOR FARM EMPLOYMENT?

111308.

WHAT IS THE VALUE FOR TOTAL PROPRIETOR NONFARM EMPLOYMENT ?
899.
IWHAT IS
890.
WHAT IS
13831.

II

WHAT IS
5653.
SPROP =

THE COUNTY AREA I

THE TOTAL Cr3UNT7

THE TOTAL COOkUMI

0.72383

N SQUARE mEs

POPULATION 7,

TY POPULATION ?

il PPROP = 0.40872
"PROP = 0.83671
THE PHIAL MIGRATTON RATE FOR THE Q6MUNITY IS 0.01500
0 YOU WISH TO CHANGE IT?(YES OR NO>

f0 .

HE ANURL MIGRATION RATE FOR THE SERYICE AREA IS
DO YOU'WISH TO CHANGE IT?(YES OR NO)

IptPOPULATION FOR TRE COMMUNITY BY COHORTS IS
E <15

603.
IrLE 15-19

ALE 20-29
25.

220.

I
ALE 30as-
72.

MALE 40-44

ALE 45-49
27.

ICE 50-54
24.'
E 55-59

172.

I
RLE 60-64
97.

MALE 65-69

ALE 70779

MALE 30*
1163.

0.01800

eiG BEST COPY AMAMI



FEMALE <15
504.
FEMALE 15-19
241.
FEMALE 20-29
301.
FEMALE 30-39
221.
FEMALE 40-44
163.
FEMALE 45-49
165.
FEMALE 50-54
183.
FEMALE 55-59
237.
FEMALE 60-64
240.
FEMALE 65-69
235.
FEMALE 70-79
306.
FEIJIALE 804
389.
THE POPULATION
MALE <15
340.
'MALE 15-19
402.
MALE 20-29
401.
MALE 30-39
331.
MALE 40-44
220.
MALE 45-49
253.
MALE 50-54
257.
MRLE 55-59
268.
MALE 60-64
297.
MALE 65-69
243.
"'FILE 70-79
317.
MALE 80+
121.

FOR THE SERV ICE AREA BY REECOHORTS

44

3

IS

/

BEST' UP vAllABLE

V'



ItEMRLE (15
001. /

FEMALE 15-19
1p47. / 0
'FEMALE 20-29
382.
IFEMRLE 30-39
01.
EMRLE 40-44

228.

(11
EMALE 45-49
73.

FEMALE 50-54
if84.

.

ItEMLE 55-59 )
ilt

e93.

i
EMRLE 60-64
97.
EMRLE 65-69

.

267.
I[EMALE 70-79-

13.

.

FEMALE 80*

WHHT IS THE CITY POPULATION FOR YOUR COMMUNITY FOR THE YEARS THAT THE REVENUE D

t

TA IS FT ? ,..

THE SRLE TRX FOR YOU COMMUNITY FOR THEMOST RECENT YEAR IS ?
50.686
wHAT WAS THE ACOHOL BEVERR6E TRX FOR YOUR COMMUNITY IMTHE MOST RECENT YEAR.?

67.654
11wHAT WAS THE OCCUPATION TRX REVENUE FOR YOUR COMMUNITY IN THE masT RECENT YEAR

?

(11(011i028 .

.600 )
.

wHRiT WAS THE FRANCHISE TRX RtNEMUE FOR YOUR COMMuNITY IN THE MOST RECENT YEAR ?

HOW MUCH REVENUE WAS GENERATED FROM LICENSES AND PERMITS FOR THE MOST RECENT YE

F ?.
.623

HOW MUCH REVENUE WAS GENERATED THROUGH- COURT FINES ?
.

W MUCH REVENUE WAS GENERATED FROM OTHER ',OURCES ?
9.525
HOW MUCH REVENUE IS THERE FUR THE STREET AND ALLEY FUND ?
112.656
THE TOTAL NUMBER OF INDUSTIRES ESTIMATED TO BE IM YCIUR COMMUNITY IS ?
U.

I
140W MUCH. REVENUE WAS GENERRTED FROM POLICE SERVICES ?
4.023
THE AMOUNT OF REVENUE RECEIVED FREDI GARBAGE SERVICE WAS ?
092.068
THE AMOUNT OF REVMUE FROM THE CEMETARY WAS ?
5.272
THE AMOUNT OF REVENUE FROM THE LANDFILL SEVICE IS ?

1.000

.14(3
BEST COPY AVRABLE



THE ANUAL CHANGE IN THE RATIO OF WAGE AHD SALARY
EMPLOYMENT TO TOTAL EMPLOYMENT BY SECTOR IS THE FOLLOWING.
R16 SECTOR 1 1.02900
R16 SECTOR 2 1.01800
R16 SECTOR 3 1.00000
P16 SECTOR 4 1.00000
P16 SECTOR 5 1.01000
A16 SECTOR 6 1.00500
P16 SECTOR 7 1.0200
1416LSECTOR 8 1.01700
R16 SECTOR 9 1.00800

DO YOU WISH TEl CHANGE IT ?:
NO
THE AMR. GROWTH RATES FOR WAGE RATES IS THE FOLLOWIM G.
,SECTOR 1: 1.28000000
SECTOR 2: 1.04900000
SECTOR 3: 1.06000000..)
SECTOR 4: 1.10100000
SECTOR 5: 1.10000000
SECTOR S: 1.08600000
SECTOR,T: 1.03600000
SECTOR 8: 1.10400000
SECTOR 9: 1.06000000
DO YOU WANT TO CHANGE THEM ? :
NO
THE ANUAL GROWTH RATES FOR PROPOIETOR INCOME IS THE FOLLOWING.
SECTOR 1: 1.14500000
SECTOR 2: 1.00800000
SECTOR 3: 1.05500000
SECTOR 4: 1.10000000
SECTOR 5: 1.09000000
SECTOR 6: 142200000
SECTOW 7: 1.02000000
CECTOR 8: 1.08000000
SECTOR 9: 1. 5000000

.

DO YOU WISH- TO CHANGE THEM ?:
g
THE Aril" INCREASE IN TRANSFER PAYMENTS IS. 1.12440014
DO YOU WL.:4+ TO CHANGE IT ?(YES OR NO):
NO
THE I:MAL GROWTH. IN PROPERTY INCOME IS THE FOLLOWING.
DO YOU WISH- Ta 2HAMGE,IT ?:
ma
THE I:MAL CHANGE IN OTHER LABOR ItCdME IS THE FOLLOWING.
DO YOU WISI+ TO CHANGE IT ?:
NO
THE MM.: CHANGE FOR THE RATIO OF SOCIAL SECURITY
PAYMENTS TO WAGE AND SALARY INCOME IS THE FOLLOWIN64
DO Y,OU WISH,TO CHANGE THIS'YPILUE ?:

YES
THE NEW VALUE IS :
1.01100

0

1.15100002
I ,

1.26559982

/

1.01-459980

BEST NY AVAILABLE
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1



1
OUTPUT IM MILLIONS

OF DOLLRRS

SECTOR I 93.60525
SECTOR
SECTOR

2
3

36.80657
44.52803 EXAMPLE OUTPUT -t990

SECTOR 4 42.99730
SECTOR 5 5.41550
SECTOR 6 11.9796.0
SECTOR 7 56.73581
SECTOR 8 172.83689
SECTOR 9 34.55672

EMPLOYMENT

I SECTOR 1
II SECTOR 2

SECTOR 3
SECTOR 4

IISECTOR 5
SECTOR 6
SECTOR 7
IrECTOR 8
SECTOR 9
TOTAL

"""=

TOTRL WRGE FIND '

SALARY
pROi3RIETOR

1493. 569. 924.
547. ,f11,369. 178.

6.
265. 255. 10. .

53. 45. 8.
55. 57. 0.

1895. 1522. 373. t

.172?. 1210. 513.
2540. 2352. 189.
9775. 6576. 2201.

WAGE i4ND
SALARY PRYMENT(IN

SECTZ:. 1

SECTOR 2
SECTOR 3

I'SECTOR 4
SECTOR 5
SECTOR 6

I
SECTOR 7
SECTOR 8
SECTOR
TOTAL=

.
II

I.

22.35555
4.47352
3.56399
8.11216
4.69740
2.76841
15.89559
19..48835

9 40.29714
121.6520+

PROP4ETOR
INCOME(IM MILLIONS

SECTOR 1
IISECTOR 2
SECTOR 3
SECTOR 4
IISECTOR 5
SECTOR 6
SECTOR 7
IISECTOR 8
SECTOR 9

,TOTRL=

13.57143.
0.76716
0.05734
0.13980
0.20938
0.0
1.46469
2.99483

. 1.35878
20.56337

at.

MILLIONS OF CURREOT DOLLARS)

OF CURRENT DOLLRRS)

15u"

BEST Con AVAILABLE



TRANSFER
PAYMENT(IN MILLIONS OF CURRENT DOLLARS),:"

SECTOR 1 19.93479
SECTOR a 2.44070
SECTOR 3 5.86953
SECTOR 4 0.14190
SECTOR 5 1.20616
SECTOR 6 2.84512
SECTOR 7 8.74586
SECTOR 8 4.88850
SECTOR 9 17.26704
TOTAL= 63.33057

PROPERTY
INCOME(IN MILLIONS OF CURRENT DOLLARS)

SECTOR 1 21.94702
SECTOR 2 2.68707
SECTOR 3 6.45209
SECTOR 4 V 0.15623
SECTOR 5 1.32791
SECTOR 6 3.13231
SECTOR 7 9.62867
SECTOR 8 5.38195
SECTOR 3 19.00998
TOTAL= 69.72319,

OTHEO LABOR
PAYMENTS(IN MILLIONS OF CURRENT DOLLARS)

SECTOE1 1 5.23398
SECTOR 2 0.64082
SECTOR 3 1.53871
SECTOR.4 0.03726
SECTOR 5 0.31668
SECTOR 6 0.74700
SECTOR 7 2.29627
SECT,OR 8 1.28350
SECTEIR 9 4.53355
TOTAL= 16.62778

S.

TOTAL PERSONAL fNCOME -
LESS SOCIAL INSURANCE(I0 MILLIONS. OF CURRENY DOLLARS>'
SEcTOR.1 80.88996
SECTOR 2 10.57848
SECTOR 3 .17.12946
SECTOR 4 ' 780616
SEOTOR 5 7.30518
SECTOR 6. 9-4.22625

SECTOR 7 36.50035
SECTOR 8 32.16044
SECTOR 9*: 78.58595
rOTAL*- 28C 18213

1

BEST. PI NVAILMILE

5-4

1

1

.1

1

1



DISPOSABLE PERSONAL
INCOME(IN MILLIONS laF DOLLARS)

SECTOR 1 69.80.804
SECTOR 2 9.12923
SECTOR'3 14.78272.
SECTOR 4 6.73672

6.30437
7.96226
31.49980

SECTOR-8 ,27.75446
SECTOR 9 67.81967
TOTAL= 121.65204

:`.ECi'OR 5
SECTOR 6
SECTC 7

POPULATION

SERVICE AREA

1000.
344.

1114.
373.

698. 771.,
686. 734.

. 284. 345.
249. 315.
214. 283.
195. 267.
180. 250..
168. 229.

. .256. 327.
229. 266.
952-.- 1175.
322'. , .403.
678.' 326.
662, 772.
318. 363.
299. 338.
283. a ?19.
279. 315.
285. 318.
295. 318.
496. 490.
586. '470.

r 9898. 11382.

ICOMMUNITY

MALE <15 .

MALE 15-19
IIMALE 20-29
MALE 30-39
MALE 40-44

"MALE 45-49
IIMALE 50-54
MALE 55-59
"'MALE 60-64
MALE 65-69
MALE 70-79 .

MALE 89+
IFEMPLE <15 - g

FEMHLE 15-19
FEMALE q40-29

Iffiliie 3o-a9
OFEMPLE'40-44
-"FEMALE 45-49.

IEEMALE 50-54-
EMALE 55-59 1.

MALE 60-64
FEMALE 65-69
"'EMILE 70-79.
EMPLE* 80.-

g

1
TOTAL=-

1990

1990,

BEST COPY AVAILABA
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FfRES IN CITY = 159
FIRES IN SERVICE AREA = 183
TOTAL FIRES = 343.22729
TOTAL RNUAL GALLONS OF WATER CONSUMED = 327223296.

SEWAGE (GALLONS PER DRY) = 997202.312
TOTAL VOLUME OF SOLID WASTE PER WEEK (CUBIC YARDS)=

SCHOOL AGE
AGE COMMUNITY SERVICE AREA TOTAL

<I 120 120 240
1 117 117 23
'3. 111 11_, 224 ---./
3 110 118 229
4 114 129 243 . .

5 125 140 266
6 130 153 284 tx

7 137 163 301
8, 140 162 303
9 137 169 307-
10 143 180 '324

11, 137 172 310
12 142 178 321
13 140 183 323
14 142 184 326
15 131 184 316
li 132 176 309
1.' 130 171 301
18 139

,
138 277

19 131 I04- 236

750.34

/990
SALE TAX REVENUE = 3661.97681
ALCOHOL BERYERRGE TAX = 58.234390
OCCUPATION TRX = 0.0 A

FRANCHISE TRX = 154.699890
REVENUE FROM PERMITS AHD LIICEMSES = 30.348267

REVENt.E FROM POLICE= 21.687485
'REVENUE FROM,GARBR6E= 297.045654
REVENUE FROM CHARGES FUR CEMETARY 23.619156
REVENUE FROM LANDFALL = 0.0
REVENUE FROM COURT FINES= 102.705887
THER REVENUE SOURCES = 59.388138
TOTAL REVENUE It+ GENRAL FUND = 4409.69922

RSH= 411.757568 STAREY= 96.901642

------""--.

BEST COPY AVAILABLE
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DISEASE CATEGORIES

HOSPITRL BED DAYS
=========== 223=====

INFECTIVE ROD PARRSITIC
NEOPLRSMS
ENDOCRINE*NUIRJTIONALPAND METRBOLIC
BLOOD ROD BLOOD FORMING SYSTEM
MENTAL DISORDERS
NERVOUS SYSTEM RND SENSE ORGROS
CIRCULATORY SYSTEM
TONSILLECTPMY
RESPIRATORY SYSTEM
DUESTIVE SYSTEM
GENITOURINARY SYSTEM
ORTERNITY CARE
SKIN AND SUBCUTREOUS TISSUE
MUSCULOSKELETRL SYSTEM ROD CONNECTIVE TISSUE
CONGEOITRL AMOMOLIES
CERTAIN CRUSES OF PERIORTAL MORBIDITY
SYMPTOMS AND ILL-DEFINED CONDITIONS
RCCIDEOTS* POISONING ROD yIOLENCE
rarAL

COMMUNITY

-==-==
338.39

2028.61
484.61
52.76
706.08
439.09

3370.53
69.28

2092.74
2031.07
1740.63
279.45
199.46

1175.58
68.84

SERVICE TOTAL
FIRER

=====-====---==-
36.0.53

2177.62
509.40
57.26
787.79
473.19

3643.66
80.57

2259.2%
2174.48
1909.70.
333.60
212.37
1248451
78.60

698.92
4206.23
994.01
110.03

1493.87
912.29

7014..20
149.85

4352#03
4205.54
3650.33
613.05
411.82

2424.09
147.44

RND MORTALITY 157.56 192.47 350.03
855.81 911.61 1767.42
1257.26 1346415 2603.41

17347.72 18756.77 36104.49
1990

PHYSICIAN VISITS

COMMUNITY

3181.2" 90
5891.21.64
3170.4631
2814.72237
2017.31334
7861.24938
4036.05035
5782.40886

TOTRL 34754.6953

campturirre

15%02553
22.61457
20.73979
16.10118
26.26277
46.30054
90.71525

4 271.58024
TOTRL 509.33960

SERVICE RRER
-=

3542.13127
6712.21981
4218.87834
3543.13198
2491.26107,
9385.12069
4542.70003
5366.75672
39802.1797

-='.-.'"====33=
TOTAL

==----=========

RMBULANCE CALLS
ZL

SERVICE ARER

17.59197
26.25563
24.23762
19..08135
32.02365 '

55.59657
98.52054'-

245.3002%
518.60718

154

6723.39717
12603.43645
7389.36565
6357.85435
4508.57440
17246.37007
-8578.75038
11149.16558
74556.8750

TOTAL
====m======

32.61750
48.87020
44.97741
35.18253
58.28642
101.89712
189.23579
516.88052
1027.94678

1990

BEST COPY AVAILABLE
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PROGRAM PARTICIPANTS

Dr. Rusty Brooks
Community and Rural Development
Cooperative Extension Service
University of Georgia

. Athens, GA 30602

Mr. Robert Burney
Agricultural Extension Service
P.O. Box 1071
University of Tennesaee
Knoxville, TN 37901

/ 'Dr. Brady J. Deaton
Agricultural Economics & Rural Sociology
Virginia Poly. Inst. and State University
Blacksburg, VA 24061

Dr. David Debertin
.Department,of Agricultural Economics
University of Kentucky
Lexington,_KY 40546

Dr. Forrest.A. Deseran
Sociology and Rural Sociology
Louisiana State University
Baton Rouge, LA 70803

Dr. Gerald Doeksen
Department of Agricultural Economics
Qklahoma State University
Stillwater, OK 74078

Dr. John Gordon
Food and Resource Economics
University o Florida

Gainesville, FL 32761

Dr. Tom Harris
Agricultural and Resource Development
University of, Nevada

Reno, NV .

Dr. Mike Hedges
Community Development
Cooperative Extension Service
University of Arkansas
Fayetteville, AR 72701
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Dr. Mark Henry

Associate Professor
Department of Agricultural Economics
Clemson University
Clemson, SC 29631

156.

Dr. Basawaraj Hiremath

Department of Rural Development
Tennessee State University
Nashville, TN 37203

Dr. Craig L. Infanger

Department of Agricultural Economics
University of Kentucky
Lexington, KY 40506,

Dr. Lonnie
Professor

Department of Agricultural Economics
Texas A&M University

College Station, TX 77843

Dr. Robert Kao
Research Associate
Department of Agricultural Economics
Texas A&M University
College Station, TX 77843

Dr. Joe Lanham
Program Leader
Economic Development',
Extension Service--USDA
Washington, D.C. 20250

Dr. Dae Sung Lee
Department of Economics
Kentucky State'University
Frankfort, KY 40546

Dr. Steve Lilley
Community Development Specialist
North Carolina A&T State Univdrsity
Greensboro, NC

Dr. William W. Linder
Director
Southern Rural Deyeiopmeht Center
,Box 406

Missflt1ipi State, MS 39762
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Mr. Bobby J: Mixon
Economics and Rural Sociology
Prairie,View A&M University
Prairie View, TX .77445

Dr. Margaret Moore
Associate Specialist
Cooperative Extension Service
Lou' iana State University
atonTuge, LA 70803

Dr. Joseph W. Morris
Extension Programs
Tennessee State University
Nashville, TN 37203

Dr. Steve Murray
Coyemunity Development Specialist
/COoperative Extension Setvice
Mississippi State University
Mississippi State, MS 39762

Dr. James Nelson

Agricultural Economics and Rural Sociology
Oklahoma State University
Stillwater, OK 74078

,
Dr. Dan Otto
Assistant Professor
Department of Economics
Iowa State University
Ames, Iowa 50011

' Dr. Dinker Patel
Depaetment of Sociology
Keatucky State'University
Frankfort, KY 40546

Dr. Kenneth Pigg
Departmentsof Sociology
University of Kentucky
Lexington, KY 40506

/eft. Gordon Rose
Professor of Resource DevelopTent
University of Minnesota

. St. Paul, MN 55108
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Dr. Ron Shaffer
Department of Community Development
University Of:Wisconsin
Madison, WI 53706

Dr. Eldon Smith
Department of Agricultural Economics
University of Kentucky
Lexington, KY 40506

Dr. George Smith
Agricultural Extension Service
P. 0. Box 1071
Universlty of Tennessee
Knoxville, TN 37901

Dr. Joel J. Sokoloff
Department of Economics
Kentucky State University
Frankfort, KY 40546

Dr. Rarry Strawn
Resource Economist
Alabsma Cooperative Extension Service
Auburn Univ.ersity

AubUrn, AL 36830

Ms. Annie Taylor
Extension Programs
Alcorn.State University
Lorman, MS 39096

Mr. Paul Teague
Cooperative Extension Service
University of Kentucky
Lexington, KY 40506

Mr. Jack Thigpen
Department of Sociology
Universsity of Kentucky

Lexington, KY 40506

Dr. Charles J.D. Tillman
Cothmunity Development Specialist
ExtenOmn Programs
Alcorn State University
Lorman) MS 39096
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Dr. Richard Winter, Project Director
Econ. Imp. Assess. Model for Tenn-Tam Corr.
Argonne National Laboratories
Div. of Energy & Environmental Systems
Argonne, IL 60439

Dr. Mike Wise

'..,...--

Agricultural Economics and Rural Sociology
Clemson UniVersity

\\\

,

Clemson, SC 29631

Dr. Mike WoOds

Texas Agricultural Extension Service
Texas A&M University

Col .1

1

AIPt

ege Station, TX 77843
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EVALUATION
IMPACT ANALYSIS WORKSHOP
UNIVERSITY OF KENTUCKY

May 24-26, 1982

QUESTION: "I felt the strong points of the workshop were...."

ANSWERS:

This is one of a very few workshops I have attended that 1 ed up to

its promise. The faculty members were knowledgeable, mad relevant
presentations, represented a good mix of perspectives, ai created

an open and productive atmosphere for the exchange of ideas. I came

away knowing much more about the state of the art in community%
impact analysis than I did before. Over all, the workshop was a

very positive experience.

1) The range of experts available.
2) Bringing in an expert from outside the land-grant system.

The workshop was very well orgabized so that people not familiar with
impact analysis could get an understanding of the work that has been
done at various universities on building community impact analysis
models. It allowed personnel from various institutions to share
ideas on future impact analysis Vork.

1) Emphasis on application
2) Hands-on demonstrations.

"Hands-on" experience with computer and impact models was very impor-
tant. Presentations included a good "state of the art" coverage of
many models being used. Useful points covered included the trans-
ferability Among states and the issues to consider when choosing an
impact model for your state. Alao, the workshop provided a good
chance.for interaction with other extension specialists - their
experiences with developing and deliveringprogram matorials similar .

to mine.

1) The hands-on experience
2) The aiPle opportunity for one-on-one discussion about the models,

'their use and modification.
3) The formal presentations werevell aimed and targeted at the

audience.
4) The after hgurs fellowship was excellent and contributed to the

workshop's success.

Going through the actual computer process of punching raw data and
developing an analysis. .

1.6u the previous
numbered page In

the oriOna1
document was blank.
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1) Timely topic
2) Assembled the right people
3) Excellent hands-on experience
4) Program unfolded skillfully, so as not to leave anybody behind.

The opportunity to learn of the various awroaches taken by several
states to the community impact problem was most useful. We had a

chance to interact with our colleagues. Also I liked to actually

sit down at the terminal and try it.

QUESTION: "I felt the areas where the workshop or future workshops could
be improved were...."-

ANSWERS:

Plans for follow-up.

I don't see how it could be improved.

Run Tuesday through Thursday so that travel can be on Moday and
Friday.

Survey needs and interests of participants beforehand.

More time for evaluation, comments, interaction on the final day-
after

4
the workshop problems and demonstrations.

Perhaps a session could be arranged where each participant could
seek advice or have discussion on particular areas that are unique
to Oheir individual project.

1) Spend more time on computers.
2) Spend more time interpreting results of models.

QUESTION: "1 felt the facilities were:

ANSWERS:

7 Excellent

Comments:

3 Above Average Average Poor

It takes time to find your way around in the Campbell House. Very
convenient to UK. I enjoyed the extra activities.

More communication needed concerning facility requirements for
workshops presentations. Phones, electridal outlets, classrooms, etc.
Overall evaluation: .The workshop was very useful to me and I feel
it was quite a success.

16
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The high quality of this workshop speaks well for what the Southern
Rural Development Center can contribute to practitioners and

researchers in the South.
*

I enjoyed the conference very much. Thank you for the invitation.

Excellent conference.

4
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The SRDC is one of four regional rural development
centers in the nation. It coordinates cooperation
between the Research (Experiment Station) and
Extension (Cooperafive Extension Service) staffs at
land-grant institutions in the South to provide tech-
nical consultation, research, training, and evaluation
services for iural development. This publication is one
of several published by the Center on marious needs,
program thrusts, and research efforts in rural develop-
(tient. For more information about SRDC activities
and publicbtions, write to the Director.
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Southern Rural Development Center
Box 5406
Mississippi State:MS 39762

'Or Southern Rural Development Center is an Equal Oppor turuty Organization pi m aling femoral, eduortional infoimation, and
other services only to individuals and institutions that function'imthout rogaid to lace, c.o.loi, sex or national origin. SRDC ls an
Equal Opportunity Employer.
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